
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 




GODFREY LOWELL CABOT SCIENCE LIBRARY 

oftkiHamatdContgeUbriir, 



This book is 

FRAGILE 

and circulates only with permission. 

Please handle with care 

and consult a staff member 

before photocopying. 



Thanks for your help in preserving 
Harvard's library collections. 



i^. 




LECTURES 



NAVAL AKCHITECTUKE, 



THE SUBSTANCE OF THOSE DELIVERED 



AT THE UNITED SERVICE INSTITUTION, 



E. GARDINER FISHBOURNE, 



COMMANDER, R.N. 



LONDON. 
JOHN RUSSELL SMITH, 

4, OLD COMPTON STREET, SOHO SQUARE; 
W. WOODWARD, PORTSEA ; AND W. COLMAN, DEVONPORT. 

MDCCGXLYI. 



^vv^s-os-*?:. Vb 



/8'66j Je/^/i /a. 



'^X ^" /^£l^.) 



TO THE COUNCIL 

OF THB 

UNITED SERVICE INSTITUTION, 

UNDBR WHOSE AUSPICES THEY WERE 
ORIGINALLY DELIVERED, 

CfieiEft %tctnvti 

ON THE CONSTRUCTION AND STOWAGE OF VESSELS OP WAR, 

ARE RESPECTFULLY DEDICATED 

t 
BY 

THEIR HUMBLE SERVANT, 

E. GARDINER FISHBOURNE. 



UNITED SERVICE INSTITUTION. 



PATRONS. 

THE QUEEN, 

His Royal Highness THE PRINCE ALBERT. 
PRESIDENT. 



VICE-PRESIDENTS. 



•Capt. W. H. Smyth, RN. KFM. 

FRS. Pres. RAS. FSA. DCL. 
•Major T. H. Shadwell Gierke, 

KH. FRS. FRAS. &c. 
Capt. Francis Beaufort, RN. 

FRS. FRAS. DCL, &c. Hy- 

drographerto the Adm. 
*Col. C. R. Fox, M.P. ADC. to 
the Queen. 



Lient-Col. W. H. Sykes, Bombay 
Army, FRS. FGS.&c. 

♦The Rt. Hon. the Earl of Arun- 
del and Surrey, MP. late of the 
R. H. Gd8. 

Lieat.-Col. P. Spencer Stanhope. 
Gr. Gd8. 

Rear- Ad. Sir Chas. Malcolm, Kt. 

Major-General S. Lambert. 

Capt. Sir Geo. Back, R.N. 



COUNCIL FOR THE YEAR 1846. 

C%aaniMn.— Capt W.H.Smyth, RN. KFM. FRS. Pres. RAS.FSA.DCL. 
Fu».C%atrman.— Major T. H. Shadwell Gierke, KH. FRS. FRAS.&c. 
Colquhoun, J. N., Lieut .-Col R A. Cunningham, T., Col. RE. 



Filkin, Richard, M.D., Surgeon, 

Gloucester Militia. ^ 
Balling, J. W., Capt. RN. 
Blackmore, Charles, Lieut. RX. 
Russell, Francis Hastings, Lieut. 

Sc. F. Gds. 
Waller, James, Major, KH. late 

unatt. 
*Grover, John, FRS. Capt. unatt. 
*Ford, John. Capt. Roy. Hosp. 

Chdsea. 
Yorke, P. J., Lieut.-Col. Sco. Fas. 

Gds. 
Fraser, T., Capt. h. p. 83rd Foot. 
*Hanmer,H., Lieut -Col. late R. 

H. Gds. 
*Ross, Sir James C, Capt. R. N. 

VPRS. 



Agnew, Charles, Major unatt. 
Knox, the Hon. E.S.P. CaptRN. 
Bernard, Peter, Capt. unatt 
Baper, Henrys Lieut.RN.,FRAS. 
Sweny, M. H,, Capt. RN. 
Taylor, H.O.A. Major-General, 

CB. and Madras Army. 
CleUand, W. D. Major-Gen. 

Bombay Army. 
Oodwin, Henry, Colonel, CB. 
BametDelly Bobert, Lieut-Col. 

Bombay Army. 
Sabine, E., Lieut.-Col. RA. 
Kenah, Thoe. M^or-Gen. CB. 

•Downes, Henry, Com. R. N. Di- 
rector (Honorary). 



LBWI8 H. J. ToNNA, Secretary and Curator. 

William You no, Purser, RN. Accountant and Collector. 

Donald Macfhbrson, Assistant Librarian. 



INTRODUCTION. 



The reader of this little work, who shall open it with 
the hope of finding a complete treatise on the science 
and practice of Naval Construction, will be disappointed. 
Such an expectation would also be as unjust to the author 
as disappointing to himself, and the work must be 
judged by the circumstances under which it' was written, 
the parties to whom it is addressed, and the views with 
which it is published, rather than by the pretensions 
which are implied in a professed treatise on Naval Con- 
struction. 

The author begs the reader to consider the little book 
merely as tlie remarks of a practical sailor, written for 
the benefit of those of his brethren of the Naval profes- 
sion who have not had time or opportunities of making 
them for themselves. They are some of the results of a 
sailor's experience concerning the practical qualities of 
ships, acquired during some service, and put forth after 
no little observation, thought, research, and experiment. 

He believes that the study of the principles of construe* 
tion and of the qualities of peculiar forms of ships, and of 
the peculiar modes of stowage, would be of great value to 
the practical sailor. Without due consideration to the 
peculiarities of a vessel's form i» various parts, it is impos* 
sible justly to measure the efiPects to be expected from any 
particular trim or mode of stowage, and without a due 
consideration of the effect of any given disposition of 
weights it is impossible justly to measure the effects to 
be expected from any particular form — ^and though it 
may not be any part of a sailor's business to be able to 
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construct his own ship ; yet^ since different ships require 
the most various trim and stowage, it is indispensable, to 
entire success, that the commander of a ship should 
thoroughly understand what are the qualities due to 
each peculiarity of her form, and how these qualities may 
be modified by the arrangement of weights, in order thai 
he may correct as far as possible the defects of form. 

It was the experience of th^ value of such knowledge 
to himself as a sailor, which first led the author to the 
study of this subject. He began by noticing the forms 
of different ships, and soon remarked that each peculiarity 
of structure gave to each ship peculiar qualities, good and 
bad. A full bow gave one property; a lean run, 
another; a bow full at one place, gave a different quality 
from a bow full at another place ; with an after-body 
comparatively full a ship steered well, and with an after- 
body comparatively fine, but in the wrong place, she 
would hardly obey her helm. 

The observations thus made were practically confirmed 
by observing the effect of alteration of trim, which, in 
fact, by taking one part of the .ship out of the water and 
putting another part in^ may amount to a practical varia- 
tion of the shape of the ship. When to these experi- 
ments the author was enabled to add observations on the 
working qualities of his ship, on her stiffness under can- 
vass, on her stability in smooth water, or her instability 
in a sea way, he very soon found, that for the efiiciency of 
our Naval service, it was quite as desirable that the sailor 
should know how to bring out the useful qualities of a 
sMp, as that the Naval architect should understand how 
to confer them. Further, it is difficult to conceive, that 
the sailor will know how or what to observe, unless he 
have some knowledge of the principles which guided 
the constriction of the vessel whose qualities are to be 



observed, or that having observed, he will be able to 
assign the good or ill effects to their true causes. 

After having made such practical observations as 
every sailor is able to make in the course of a few years 
service, provided only he will direct a reasonable share 
of attention to the subject; connecting always in his 
mind the form of the ship with her performance : the 
author directed his attention, to the study of such works 
as should enable him to explain his practice by Naval 
science, and connect the results of his experience with 
the received principles of Naval Construction. In these 
researches he regrets to say, that he has not always been 
successful. So much of Naval Construction as may be most 
useful to the sailor^ is not concisely given in any work of 
easy access ; the study of Naval Architecture has, in this 
country, been condemned by the highest Naval authori- 
ties, and has, along with the school of Naval Architec- 
ture, been officially *^ put down ;" information on such 
subjects is therefore not easily to be had."^ 

The endeavour to supply, in some measure, the want 
which the author has experienced himself, was one object 
of the following papers, which were originally in the 
form of Lectures delivered to an assemblage, consisting 
mostly of members of his own profession. 

In the first place is shewn what are the several qualities 
essential to an effective ship of war, and what are the 
peculiarities of form with which each of them in practice 
appears to be associated. For this purpose the forms of 
individual and well known ships, with their attendant 
qualities, are discussed. 

* Since Uiese Lectures have been delivered, a Board of Reference has 
been established, which must be a subject of rejoicing to every real 
well-wisher to the country and service, who is capable of understand- 
ing the necessity which existed for such. 



In the next place, it is shewn that the advantage which 
might be derived from any given form, may be lost and 
counteracted by an improper distribution of the weights 
in a ship, and the principles are considered, by which 
the stowage of a ship should be regulated in order to 
develope the good, and mitigate the bad qualities per- 
taining to its form. Here also the principles are 
deduced, from the consideration of practical cases in well 
known ships, and the serious evils which have resulted 
from ignorance or bad judgment in the stowage or con- 
struction of our ships of war are pointed out. 

Before concluding these introductory remarks, the 
author desires to prepare the reader for the fact of his 
having ventured to adopt and to advocate, especially 
towards the latter part of the book, a principle of Naval 
Construction, which has not yet received the sanction of 
general consent, that which is called the wave principle 
of construction. The reason why the author adopted 
that principle is such, that though it may not convince 
the reader of the soundness of his judgment in this 
matter, it will at least acquit him of the charge of rashness 
or presumption in bringing it forward. It is simply this, 
that after having brought together all the undoubted 
facts of his own professional experience, and all he could 
obtain of other people's, he found no other theory capable 
of fully explaining them but the wave theory ; and after 
having ascertained what are the peculiarities of form 
which have practically given the best qualities to ships, 
he found no other form capable of uniting together in 
the best proportions all the desirable qualities but that 
form which is called the waveform. 

In the latter part of this work, the peculiarities of the 
wave form are described. In regard to steam vessels, 
it has already been extensively employed by the author 
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of the wave system, and by others ; and the writer has 
observed of steam boats generally that they are fast or 
slow in proportion, as their form approximates to the 
wave form, or deviates from it,* 

In sailing vessels also, and vessels of war, the writer 
has observed that other good qualities combined with 
speed have been exhibited in proportion as they have 
approached to, or receded from, the wave system of 
construction. This application, however, is still in its 
infancy, and it is therefore treated of more fully in the 
last lecture* 

Since these remarks were written, a strong confirma- 
tion of the soundness of those views has been received 
from the complete success of the Enchantress, a yacht 
of 45 tons, built expressly Km. the wave lines, for the 
purpose of testing their applicability to vessels under 
canvass ; not only did she prove herself in a heavy gale, 
between Cork and Dublin, to be an easy, weatherly, 
and dry vessel, when her companion was, in the same 
sea, thoroughly disabled ; but, in a keen competition, 
with nine yachts, the best of their class, she carried away 
the hundred guinea cup from them all ; thus proving that 
speed may be obtained without the sacrifice of the other 
good qualities of a ship. This is the second experiment 
of the system under canvass.f The appended extract 
gives the particulars of the trial. 

* The remarks on the Great Britain have reference to her perforin- 
ance before she was altered ; her speed is much greater now. (See 
Mechanic*9 Magtuine,) 

t The Enchantress is the largest and the second sailing Teasel of any 
importance,con6traetedon the wave principle j former applications having 
been chiefly made to steam vessels. She is a cutter-yacht of forty- 
five tons, the property of S. Hodder, Esq. of Ringa Bella, County Cork. 
She was built at West Passage, near Cork, by Air. Peasley, from the 
draft of Dr. Phipps, on the wave lines of Mr. Scott RusseU. Her sea- 
going qualities were first tested in the end of 1846 by several cruizes in 
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Such are the views with which this collection of facts 
and principles is laid before the profession. Experience 

the English Channel daring rough weather, and all the anfavonrable 
opinions to which the noyelty of her form gave rise, were speedily 
corrected ; as it was found that she pitched, scended, and rolled far less, 
and was drier than others of her class. 

She was also found to steer and work with remarkable ease and 
quickness, which, from her full after-body and fine fore-body, was not 
generally expected. These facts are of importance, as illustrating the 
remarlcs of the author of these papers on the greater facility in turn- 
ing, manifested by the wave vessel, even when of greater length. The 
superior speed of the Enchantress was first fully displayed in the great 
match at Kingstown, in July, 1846, where she had to compete with a 
large number of the best yachts of England, Scotland, and Ireland, — for 
the Hundred Guinea Cup ; offered by the Dublin and Kingstown Rail- 
way Company. Sixteen yachts entered for the race, nine of which 
started, and after a course of forty miles, she won the race by beating the 
Sultana of 100 tons, by 21 minutes ; the Vision, of 45 tons, by 6 minutes ; 
the Rose, of 40 tons, by 2^ minutes. The Comet, of 60 tons, was dis- 
abled ; and both the Enchantress and Vision met with casualties, which 
however did not prevent the former of these two, making up her lost 
time and winning. At the end of the race, as the wind freshened, it was 
observed, that she was gaining fast upon the yacht of 100 tons. The 
superior power of the Enchantress, during the race, was so manifest, 
that doubts were raised as to her real size, which was said to be much 
beyond her entered tonnage, but on measurement by the arbiters, her 
tonnage was found to be only 44 ^f tons ; so that the prize was at once 
awarded. 

In order to appreciate this victory, it Is necessary to notice the 
character of the competing vessels. The Sultana, of 100 tons, was 
built by Mr. Ratsey, of Cowes, an eminent builder for the Royal Yacht 
Squadron, and this was one of his best. The Vision, 45 tons, is by Mr. 
Wanhill, of Poole, celebrated for his fast yachts in the Royal Thames 
Yacht Club, of which the Secret, Cygnet, and Heroine are good ex- 
amples. This same Vision has since taken the Challenge Cup at Liver- 
pool. The Rose, of 40 tons, is the last and best of Mr. Fife, of Fairley in 
the Clyde, and well known as the constructor of the finest yachts of 
Scotland. 

Thus, it appears, good qualities as a sea-boat, may be combined with 
fast sailing in a high degree, and that, by aid of the wave principle, they 
have been so combined in actual practice. 



Xlll 

has shewn that it is to the members of the profession 
themselves that we must mainly look for its advance- 
ment. The architect is dependant upon them for facts 
and experiments. If the author has shewn that there are 
no sufficient grounds for the complacency which exists 
in the minds of so many about the present state of Naval 
Construction, he will consider that he has not wasted his 
time in writing. The absolute necessity for the appli- 
cation of science once established, discussion within and 
without the profession would follow. The profession 
of the naval architect would cease to be almost the only 
one in which ignorance and empiricism are more highly 
prized than science and correct principles. Facts would 
be carefully observed. The defects with their causes in 
our present ships would be discovered ; then when 
widely known, and thoroughly understood, it will be 
impossible for us to remain longer behind the rest of 
Europe in the formation of our ships ; giving to the best 
crews in the world some of the worst instruments for the 
display of their bravery or the application of their skill. 



LECTURE I. 

Sir, 

I LABOUR under peculiar difficulties in having 
to follow a member of the late school of Naval Archi- 
tecture, and therefore hope for your indulgence, and 
further would beg to remind you that you cannot ex- 
pect from me that facility of expression which belongs to 
long familiarity with the subject, as it is comparatively 
new to me, except indeed, as a sailor. 

As Mr. Chatfield had the use of the models from 
Somerset House, I had hoped to have had that advan- 
tage also, but Sir Wm. Symonds «' declined furnishing 
the models I required for private purposes." 

I do not pretend to have discovered a new system of 
construction, but have been called on to explain one 
which has been proposed by another. From a conviction 
of its value I have endeavoured to get it introduced into 
Her Majesty's service, and it is for that reason I have 
been selected to explain it. 

To Mr. John Scott Russell belongs the merit of the 
discovery of the system, generally known as the *' wave 
system of construction," which I now propose to explain. 

In order to make it intelligible, and shew how far it 
accords with known principles, it is necessary to shew 
how the several properties of ships are obtained, or at 
least to shew how far they are dependent upon form, 
and how far upon the disposition of weights. 

Hydrostatic Stability. — Stability being the most 
important property in a vessel of war, I may proceed 
first to shew how this is effected by Form. 

B 



Stability may be defined to be the resistance which a 
ship offers to being inclined from the upright position, 
and tends to restore her, if inclined, whether that incli- 
nation be transverse or longitudinal. 

The degree in which a vessel may derive this pro- 
perty (from form) will depend upon three points, viz. 
her length ; her breadth ; and the height of the centre 
of gravity of displacement. 

Centre of gravity of displojcemeat : — The centre of 
the immersed portion of a ship is called the centre of 
gravity of displacement ; and the force of the water in 
supporting her, and in resisting heeling, may be consi- 
dered as centered there. A ship is supported by a num- 
ber of pressures in different directions, but the effect 
of their sum is a pressure passing through that centre, 
and perpendicular to the surface of the water ; for this 
reason if a vessel be free and at rest, its centre of gra- 
vity must be in the mean direction, or resultant of the 
force of the water which supports it. 

When a ship heels, the effort of this water should be 
to right her, or restore her to the position in which she 
was when at rest. 

LetE, fig. 1, Plate I, be the centre of gravity of 
displacement of a ship; A D B, a vertical section pass- 
ing through the point E ; A B the water-line when the 
ship is upright ; let G D be a perpendicular to the water- 
line passing through the point E. 

Position of the centre of gravity : — As the resultant 
of the force of the water supporting the ship, is in the 
line G D, it follows necessarily^ that the centre of gra- 
vity of the iship must also be in the same Une ; let C 
be the centre of gravity, situated in the load water-line. 

When a ship is inclined, a prism is immersed on the 



oniB side, and an equal one is emerged on the other side, 
as in fig. 2, Ptete I. 

A B being the water-line, when upright and a c b 
the water-line when inclined : now suppose a ship 
cut in the middle, and suppose that B D A, fig. ] , shews 
a vertical transverse section C B 6 and C A a being 
sections of the aforesaid prisms, N and M being their 
respective centres of gravity. 

Now, suppose the vessel inclined and a b the water- 
line then a C A is immersed, and B C 6 is emerged, or 
practically a quantity equal to B C & is transferred from 
one side to the other, the effect of which is, to carry the 
centre of gravity of displacement towards the part to 
which the prism has been transferred ; let F be its new 
position, draw from the point F a perpendicular to the 
water-line a b; it will meet the line D 6 in some point 
G; G is the meta-centre. 

Stability = Displacement x C O : — If the centre of 
gravity were above this point, the vessel would upset, if 
it were at E, the weight of the ship would act at the 
whole distance E F, (E F being perpendicular to F G) 
to right the ship, but being at C it will act only through 
the distance C O, which is the perpendicular distance of 
C, from the vertical line F G, the centre of gravity and 
centre of gravity of displacement remaining constant, 
the distance C O will vary with dimensions of the trans- 
ferred prism. 

Stahitity varies as the cube of the breadth. — Now, it 
is easily seen, that if the breadth of the vessel be in- 
creased, that the dimensions of these prisms will also be 
increased, and very much more so by each additional 
foot, and as their volume may be considered as collected 
at their centres, so with each additional foot the centres 
w91 be carried out, and the moments thus increased, so 
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thai if the breadth be doubled, (the length remaining 
the same) the stabiliiy would be increased as the cube 
of 2 (the double) or eight times; the volume increases 
as the square, but the moment of the increased volume 
being double of that of the less volume the stability is 
increased as the cube* 

Stability varies as the length : — But it may also be 
seen that if the length of the vessel be increased (the 
breadth remaining the same) the dimensions of the 
prisms will be increased only as the length, and their 
centres of gravity will i^emain at the same distance from 
the vertical line, therefore C O will not be increased, 
but only the force which acts through C O, conse- 
quently the stability varies only as the length, while it 
varies as the cube of the breadth. Thus for instance^ 
the Trafalgar, though she has seven tons more armament 
than the St. Vincent (which must tend to increase the 
apparent stability) appears to have much more stability 
than her — ^and this is in accordance with the above 
reasoning for she has one foot more beam, and their 
stabilities ought to be as 157 St. Vincent to 

166 Trafalgar. 

Stability may not vary 4is the cube of the breadth 
and as the length : — But as this section may not^ and 
seldom can represent, all the sections, those both before 
and abaft being smaller, and the more small the shorter 
the vessel is, then in calculating the stability at a given 
angle of inclination, the volume of all these sections of 
both prisms must be estimated together with the distance 
of their respective centres of gravity from the vertical 
line. 

The e£Pect of the sections afore and abaft being 
greater or smaller is such, that a vessel with less ex- 
treme beam than another^ may have greater stability, 
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because of having a greater mean breadth ; this is the 
case in the Espiegle as compared with the Flying-fish, 
and her greatest inclination was 12" while that of the 
Flying Fish was 14* 

In confirmation of this I may quote Captain Corry, 
who says in his public letter, '' I must state that I could 
not help remarking the extreme stiffness of the Espiegle 
when compared with the other vessels, which must give 
her a great advantage when firing her guns/^ 

Stability less when the centre of gravity of displace- 
ment is low than when higher : — Now, suppose sections 
of two vessels of equal displacement, whose centres of 
gravity of displacement are respectively E and E*, fig. 
3, Plate I., and when inclined F and FS F^ lower. 

The consequence of this would be that C O*, the per- 
pendicular distance of C from the vertical F* GS would 
be less than C O, the perpendicular of the vertical F G ; 
in the other case therefore the stability of the vessel 
which has the centre of gravity of displacement lowest, 
would be less by the difference of this leverage, nor 
could the difference be compensated for by the position 
of the ballast. 

Professor Inman has shewn, in his notes on Chapman, 
that Clairbois was wrong in supposing that a ship hav- 
ing greater displacement at the floor, (if ballast be 
placed there) wiil have greater stability than a ship 
having greater displacement at the load water-line, 
each having the same total displacement. 

The difference in the height of the centre of gravity 
of displacement of the Espiegle and Flying-fish was 
another reason why the former manifested greater sta- 
bility, even though she carried her guns several inches 
higher ! 

The parliamentary returns shew 5| inches, but it 



must have been more unkss the liljing-fish had broken 
her sheer. If we assume that the weight of these two 
vessels above water was lOO tons, and the centres aS 
gravity of this weight in each to be at the '* height of 
port'^ their moments of inertia would be 

in Flying-fish, 1720 

Espi^gle . . . 2256 

or an excess of 536 disadvantageous 

to the latter^ as tending to make her roll by decreasing 
her practical stability. 

It is because thes tability depends upon the volume 
of these prisms of immersion and emersion^ and upon 
the height of the centre of gravity of displacement that 
Chapman recommends rising floors, and a full water- 
line. 

From this recommendation of Chapman's, many have 
approved of the peg-top shape, which is essentially difie- 
rent from that recommended by Chapman. 

Unreasonableness of comparing a small ship with a 
larger. — As it has been seen that stability, (cceteris 
paribvs,) increases in a faster ratio than the dimen- 
sions, so it may be seen how unreasonable it is to expect 
a small ship to sail equally well with a larger^ and more 
unreasonable if the small ship has a larger armament, 
and still more unreasonable if the smaller in dimensions 
has under those dimensions an equal, or more so, greater 
displacement — because the power of carrying a larger 
armament, and her sails well, must depend in a great 
measure upon her stability. 

The inclining power of the sail varies only as the 
cube, while the stability or power to resist inclination 
varies as the fourth power of the dimensions. As the 
nominal tonnage depends upon the length and breadth 



within a fraction, it may be taken indiffisrently with these 
dimensions, when estimating what armament a idiip 
should earry^ in all fairness^ when competing with 
another. 

This is exemplified in the case of the Trafalgar and 
St. Vincent when competing with the Queen. 

Leogth Breadth ex. Stability shd Weight of 
vary as armament. 

St. Vincent 205 ft. 54 321 328 

Trafalgar 205 55 341 330 

Queen 204 60 440 314 

Thus the Queen» which ought to have the greatest ca- 
pabilities for carrying a large armament, and does carry 
a large amount of sail, has the least armament. 

The odds which the old form has to contend 
against : — This is one of the great disadvantages under 
which the old form labours, when competing with the 
peg-top form, that of being smaller ships, with equal and 
generally larger armaments. 

And had there been any degree of fairness, in the 
first experiments, we should not have had the old form 
and science so cried down as they have been. The Co- 
lumbine was of greater tonnage by 38 tons than her 
competitors, and from this, her stability ought to have 
been greater, but she did not carry her guns near so high 
as they did, which was the priucipal reason why she mani- 
fested greater stability ; for I question if she had greater 
stability from form, as 1 do not think her mean breadth 
was so great as theirs. 

If we assume that their weights above water were 
100 tons, (the Columbine's must have been least) and the 
centre of gravity of this to be at the height of port, 
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then the moments of inertia of this weight in these 

vessek would have been respectiyely — 

Acorn . . 3600 

Satellite . . . 2980 
Wolf . . . 2900 but 
Columbine only 1 400 

Height of port Acorn 6 feet 

<< Satellite 5.5} 

" Wolf 5.4f 

'' Columbine 8.1 IJ 

Of course the Columbine had a considerable advan- 
tage from her low hull in going to windward. 

The peg-top form not the best form for great sta- 
bility: — It is strange that any one who had given the 
least attention to the question, could have supposed the 
peg-top form was the best for obtaining great stability. 
For let these two sections, fig. 4, Plate I, represent a 
peg-top form and a form somewhat like the Espiegle's, 
and suppose both inclined till a 6 is the water-line, the 
peg-top form will be in excess at 6, by the quantity 
shaded and marked 1, but it will be in deficiency at a 
by the greater shaded quantity marked 2, and similarly 
if the vessels be inclined, so that C d shall be the water 
line, therefore the peg-top fonn as shewn by this section 
will have less stability ; the volumes of the prisms in 
the Espiegle being greater, and the centres of gravity 
of these prisms being further apart, their moments are 
greater, and if in this then it may be in all the sections, 
— further, the centre of gravity of displacement in the 
Espiegle form is higher then, as has been shewn ; for 
that reason also, the stability from that form is also 
greater^ and further, as the extreme breadth of the Es- 



pi^le form is less, the guns and sides are carried out 
a less distance, the moments of inertia of these are less, 
consequently the practical stability, in motion, is greater 
also.* 

A Jwrt/ier objection to the peg-top form: — There is 
a further objection to the peg-top form, which is this, 
that such a vessel, particularly where there is little 
ballast^ is kept perpendicular to the surface of the wave, 
so that when she has passed up the face of the wave, 
she has to pass through an enormous arc before she ar- 
rives perpendicular to the other face of the wave, want- 
ing buoyancy below, and having her sides and guns 
extended out so far from the centre, she will acquire 
considerable momentum, and will fall, after crossing the 
ridge, into the coming hollow with violence. 

Nos. 1 and 2, fig. 5, Plate II. represents such a case 
of a sudden transition from one side of the wave ridge 
to the other, and which I have no doubt was somewhat 
the case of the Star and Racer, which vessels were 
thrown on their beam ends ; whereas, if part of the sta- 
bility arises from ballast, the vessel will assume a mean 
position between a perpendicular to the wave, and a 
perpendicular to the horizon, will yield to the sea as it 
passes, and then return to her position again, and if her 
body below the water-line be fuU^ as shewn in the sketch, 
her weights being comparatively centralized, because of 
having less beam, she will fall gently into the coming 
hollow of the sea. 

The dotted line below the surface of the wave and 
the line above, shew the relative portions of each that 
are immersed, and shew about the proportionate quantity 

* This has all been established in the Espl^gle over the Flying-Fish, 
but the diagram was necessary for those who were not acquainted with 
these vessels. 
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of bull whidi the peg-top form (1 and 2) has above 
water more than the other (3 and 4), fig. 5, Plate II. and 
the possibility of the peg-top form being thrown over 
by a sea, from the circumstance of the centre of gravity 
being so high, and the centre of gravity of displace- 
ment so low— low as compared with the Esjnegle form. 

Hydrostatic stability differs from^ and may b^ 
greater or less than the Hydrodynamic stability : — What 
has been said on the subject of stability, refers to the 
Hydrostatic stability, or as it may be called the theore- 
tic stability, and is only strictly true when the ship lias 
no progressive motion, and for the most part in ordinary 
forms it is suf&cieutly true, yet for other forms, and 
under some circumstances, its amount differs widely 
from that of the hydrodynamic, or as it may be called, the 
practical stability. At rest, two ships may have equal 
stability, but in motion, a very different amount ; nay, 
even the same ship may be altered so as to have her 
calculated stability decreased, and her practical sta- 
bility increased. If a ship^s bow be so formed, that 
a large accumulation of water takes place at and 
near the stem, the bow will be raised, support will 
be taken from the sides, and with this support the 
practical stability will be reduced. Whereas^ if the same 
bow be altered so as to allow the water to flow along the 
water-line, the vessel will receive support from it, and 
her practi<^l stability will be increased, though it may be 
so, by the reduction of her calculated stability. 

Again, suppose the midship section full, and the after 
body abrupt, then the water could not turn in behind 
her, and she would lose support, and with it, practical 
stability. 

On the other hand, if a full round bow like the St. 
Vincent^s, were lengthened at the water-line, the water 
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would not be thrown off or accamulated frovn her side, 
but allowed to flow solidly along it^ so that her stability 
would be increased mueh more than the volume of in** 
qrease could directly give. 

The two cases of hydrostatic and hydrodynamic stability 
are illustrated when a vessel is taken in a squall, without 
having any way on her^''^ she inclines very mudi at flrst, 
but as she gathers way, she rises more nearly to the up- 
right position, the hydrodynamic stability being greater, 
because as the action of the water is increased on the 
lee side of the bottom, and decreased on the weather, 
so the resultant of the water is carried over a little to 
leeward of the perpendicular to the centre of gravity of 
displacement. 

A case where hydrodynamic stability is much less than 
the hydrostatic stability. — But there is yet another case, 
and a most important one, of the deficiency of practical 
stability as compared with the amount of the theoretic 
stability. It is where the law, respecting the action of 
the weights, that obtained when the vessel was at rest, 
and under the circumstance when the theoretic stability 
was estimated, changes, and by its amount reduces that 
theoretic stability. This is the case where the propor- 
tionate breadth is great, as in the Albion, Vanguard, &c. 
For the law which governs the action of the weight of 
the guns and sides at rest, changes when the vessel is 
set in motion by the action of the waves. At rest the 
moment of the guns and sides, being their weight 
multiplied by their perpendicular distance from the 
middle line, was balanced by the moment of the water, 
but the weights set in motion their angular momentum, 
is now equal to their weight multiplied by the square of 

* I have seen a boat under sail capsize on taking a heavy vessel in 
tow, heavy as compared with herself. 
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their perpendicular distance from the middle line, the 
water will no longer balance this, the practical stability 
will be reduced, and the yessel will roll through large 
arcs easily, but so quick as to impair her usefulness very 
much. 

If we assume that the weight of the sides and guns of 
the Canopus is 400 tons each, and those of the Van- 
guard from her having greater beam, 450 tons, then the 
moments of inertia of their sides, &c. will be 

Canopus . . . *258,000 

Vanguard . . 366,000 

Excess . . 108,000 

in Vanguard tending to decrease her practical stability 
and make her roll. 

There are many expedients for obtaining stability by 
weights, such as iron keels, &c, many of which are ob- 
jectionable, or not practicable in vessels of war. But it 
certainly seems desirable to have ballast, as without it 
the beam must be great, which will decrease the practi- 
cal stability, where there is motion^ by the large moment 
of inertia which the sides, guns, &c. will ^necessarily 
have.* But if the ballast be great, and very low, the 
ship will pitch and scend deep.f 

Steadiness of gun-platform necessary, — ^The property 
next in estimation for a vessel of war to possess, is that 
of preserving her gun-platform relatively steady, for on 
this depends her complete efficiency as a vessel for war. 
This principally depends upon her practical stability. 

Dal. Bemouilli, in an essay on the pitching and rolling 
of ships^ says, *' in every case stability is the true remedy 

* See 3rd Lecture. 
t 1 think it was for this reason tliut the Daring pitched dee^ier than 
the Flying-fish, and Espi^glc.— See Parl. Report. 
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to apply to all these motions, for the greater the stability 
is, the less will these motions be." 

Great practical stability the best remedy for rolling. — 
There can be no doubt that great practical stability is 
the true remedy, and this will be greatest when a great 
theoretic stability is obtained, from a small extreme 
breadth,"*^ but a comparatively large mean breadth, 
(large because of its being carried far aft and forward), 
when the bow is fine, and the after-body full at and near 
the water-line, and when the centre of gravity of dis- 
placement is high. 

But the least motion should also be the least uneasy, 
and least quick, therefore much of the stability must 
not arise from having the centre of gravity low. 

The motion will be least uneasy. — The motion will be 
least quick and least uneasy when there is in addition to 
great practical stability, a considerable keel, a large flat 
at the forefoot and heel, when the sides are perpen- 
dicular (if the centre of gravity be in the water-line) 
above and below the water-line, (a quantity depending 
upon the size of the ship) and when the solids in the 
vicinity of the water-line near to the centre of gravity, 
and both before and abaft it, are in some ratio inverse 
of the action of the water.f 

For if the side be not perpendicular, but falling in 
below, and out above the water-line, when the vessel rolls 
the solid rolled in, supposing her to revolve on a fixed 

* See 8rd Lectare, for the evil conseqaences of great beam. 

t Speakiog to an officer not long arrived from the Cape station, 
where the Cleopatra, Helena, and Thunderbolt are stationed, he assured 
me that they no longer spoke of those ships ** rolling/' but of their 
^* pitching sideways" — these vessels being of the peg-top form» are 
deficient in the particular alluded to. An officer joined the Scout, in 
which vessel I was serving, and gave several illustrations of the greater 
ease of the Scout over that of the Lily, another of the peg-top form. 
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axis, will be greater than the solid rolled out, but a 
vessel does not roll on a fixed axis, and as the solids 
immersed on the one side and emerged on the other, 
must be equal ; then when a vessel of such a form rolls 
the centre of gravity will rise, a quantity, the amount 
of which will depend upon the diflPerence between these 
solids, at each roll, and will fall with considerable mo- 
mentum when she rolls back — the consequence of which 
will be a continual quick and irregular motion.* 

Proof that the centre of gravity must rise in the peg- 
top form — Let A B, (fig. 6, Plate 1.) be the water- 
line when upright, and a by and C d when inclined, 
either way M N, the centre of gravity, when a ft is the 
water-line, and op when the water-line is C rf— let G be 
the centre of gravity. If that were also the axis, and it 
was fixed, then when the vessel was inclined to a ft, M 
would be less distant from G, than N, but as the axis is 
not fixed, then G must rise, and the axis must pass 
over towards N, till the prisms in which M and N are, 
shall be equal. The quantity which G will be raised, 
will depend upon the amount of inequality represented 
by the strong lines inclosing Y, similarly also when C rf, 
becomes the wkter-line, and the amount is shewn by the 
inequality.-f 

Peg'-top form if easy not so to any practical purpose. — 

* I recoHeet making oat the Golumbine from the mast-head to be 
one of this description of vesseb, and entirely from this quick motion. 

t This rise of the centre of gravity has the effect of reducing in some 
slight measure the injurious consequences of the very rapid motion. But 
the constrained position of the natural axis, keeps them constantly 
moving, which must impair their efficiency as vessels of war and is 
partly the cause of their straining so much. 

T was informed by an officer who took pains to inform himself of the 
fact, that the Flying-fish was obliged to have a new gang of rigging 
before she went abroad. 
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Notwithstanding this theory it has been said that the 
Albion, Vanguard and Superb, are easy. I care not to 
dispute about a term. But if this be so, I contend they 
are not easy to any practical purpose. For the Albion 
was observed by two Lieutenants, who were on board of 
her to roll thirteen times, while the Rodney rolled but 
eight times each in a minute, under the same sail, and 
steering the same course ; in addition to this, the Albion 
rolled through much greater arcs than the Rodney, the 
Rodney's greatest arc being 27", while that of the Al- 
bion was 47'*; allowing then for their difference of beam^ 
the Albion's guns must have moved through space at 
nearly four times the velocity of that at which the Rod- 
ney's were moved.* 

The evil effect on the ease of having the after-body of 
less mean breadth than the fore-^body. — Suppose a vessel 
at anchor rolling,t and that the mean breadth before 
the middle is greater than that abaft, then the motion 
will be more resisted forward than aft, and the mo- 
mentum of the weights abaft and above not being over- 
come, the roll (so to speak) will continue, the axis will 
change to a diagonal axis, and opposite, as she rolls 
each way, and this motion will be greater in proportion 
as the afterbody is fine, and the vessel short : (fig, 7, 
Plate II.) give the vessel motion a-head, and all the 
above will take place to a greater extent, so much so, 

* I am quite at a loss to know what kind of ease that can be which 
is compatible with such rapid motion, and if exposing between wind and 
water to the enemy's fire is useful, then it isefiectually done ! 

t Two officers joined the Scout (in which vessel I was then serving) 
from two vessels of the peg-top form, and they both expressed that the 
ease of the Scout, as compared with these two vessels was remarkable ; 
indeed it is only by an officer passing from one ship to another, that 
he can form a correct idea of the degree of ease which each possesses 
with respect to the other. 
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that even in a ship where there is little or no disparity 
between the fore and after bodies, this will obtain, be- 
cause the action of the water on the fore-body under 
such circumstances is so much more intense than that 
on the after-body. 

The reason why short vessels do not run well. — It is 
notorious that vessels with fine after-bodies, particularly 
if they be short, run badly.* It is because there is so 
little action in the after-body in such case, for the water 
cannot turn in upon it,t there is even a danger in such 
vessels of their broaching-to against their helm. 

The after-body then should be greater than the fore- 
body, in some ratio inverse of this action of the water. 

I doubt not but that the reverse of this being the 
case in the Columbine, was the reason why she was so 
faulty ; it is reported, that they cut away her mizea- 
mast, and threw her two after guns overboard.^ 

This view has been more than admitted by the altera- 



* On one occasion when the IriF arrived at Ascension, 1 boarded her, 
and in going into the captain's cabin I found it wet, a considerable 
quantity across from the lee-quarter. I asked how it was, and was told 
by the Captain, that she had been lurching her lee-quarter in all the 
morning ; now I feel thoroughly assured that the much-abused Sapphire 
or ActsBon would not have done that in a top-gallant breeze, (which the 
Irishad.) 

t The quarter-boats were taken from all the brigs, doubtless on ac- 
count of this defect, though the old 18-gun brig, carried them so 
long. 

The Snake lost a prize through not having quarter-boats, and I 
doubt not but there have been lives lost, because of the same want. 

% There could not be a more clear admission of the inferiority of the 
Columbine to her competitors than the feet, that she, though 38 tons 
larger, was reduced to a 16-gun brig, while her competitors have 
retained their eighteen guns and their third mast, or a less number, 
of a larger size. 
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tions in this respect in very many of the brigs which 
have been built since the Columbine. 

Flying-jish very different from the Columbine. — ^The 
centre of gravity of displacement in the Columbine, 
was 4fl. 3in. before the middle of the water-line, while 
that of the Flying-fish, at her constructive draught of 
18 inches by the stem, was only 1ft. 2in.* before thq 
middle of the water-line, (See Fig. 7.) 

The volumes above and below the water-line are never 
equal, but the inequality will be least injurious to ease, 
when the vessel's proportionate length is great^ as such 
vessels can have a long straight of breadth, where a 
portion of these volumes is equal, while such vessels 
will have a longer keel to arrest the rolling consequent 
upon such an inequality .f 

How fast sailing is to be arrived at, — The property 
of fast sailing may be ensured by giving a vessel great 
stability, a large proportionate area of vertical longitu- 
dinal plane, and a small plane of direct resistance, 
lliese are efiected in the flying proa by great length with 
little breadth, and a weight on the outrigger for sta- 
bility ; this arrangement, however, is incompatible with 
the requirements of a vessel of war. Again, this property 
may be obtained by two planes at right angles to each 
other, a vertical plane for resisting lee-way, and a hori- 
zontal plane to give stability, but such of course would 
not be suitable for carrying the armament, provisions, 
and stores of a ship of war. It is evident, then, that in 
proportion as the capacity for carrying, or displacement, 
under given dimensions is increased, so (caeteris paribus) 
is the property of fast sailing diminished, (therefore no 

* She was sailed only eight inches by the stern, which would carry 
the centre of gravity of displacement further forward, but only a small 
quantity. 

t As the Rodney, Trafalgar, Winchester, Southampton. 
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vessel on trial against another, to test the value of their 
forms in respect of speed, should be deficient of any 
proportion of the quantity of weight determined upon 
as due and equal.)* 

The form next most suitable for fast sailing would be 
(fig. 8, plate 11.) so as to keep the centre of gra^ity of 
displacement high, which position is least injurious to 
stability, and conduces to fast sailing by keeping the 
planes of the side perpendicular to the action of the 
lateral thrust of the water. 

If the necessary displacement is obtained by an in- 
creased proportionate breadth^ then the resistance will 
be increased, (see 4th Lecture) and the draught of watert 
must be increased to obtain a sufficiently large propor- 
tion of area of vertical longitudinal plane, in comparison 
of the plane of midship section, or plane of direct resis- 
tance.t 

Thus the necessary displacement is by great propor- 
tionate length, as it thus may be obtained without in- 
creasing the direct resistance, and with only a small 
increase of friction. 

Stability necessary for fast sailing — Stability is ne- 
cessary for fast sailing, as it tends to prevent rolling, 
which is always retarding-— enables a ship to stand up 
under her canvas, and thus present a plane most nearly 
approaching to a perpendicular, for the wind's action, 



* The Carysfort'e class, of 920 tons, carry 25 tons of provisions and 
75 tons of water ; the Sapphire, (by Dr. Inman) of 600 tons, carried 
the same; there could not be any fair comparison made between 
these; yet strange to say it haa been made. 

t The draught of water (cseteris paribus) should vary directly as the 
ratio which the breadth bears to the length. (Creuze.) 

X Resistances, (cseteris paribus) are said to be as the area of the 
greatest section. 
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and also tends to keep the centre of effort of the sails 
in the vertical plane, in which the centre of gravity is ;* 
and if the stability be great both transversely and longi- 
tudinally, the vessel's constructed line of floatation will 
be best preserved under a press of sail.f 

A large vertical longitudinal area is requisite, because 
it enables a ship to make a straight course without the 
use of the rudder, which is at all times retarding.^ 

Again, if she fall to leeward because of wanting lateral 
resistance, say 6 feet while moving a-head her own length, 
she will have, while passing along her own length, 
to displace nearly five feet greater breadth of volume, 
which will prevent her from sailing fast. 

To 'produce a maximum result. — But in order to pro- 
duce a maximum result, with these must be associated 
that form of bow, which will divide the fluid sufficiently 
for the passage of the greatest section^ with the least effort 
and- least disturbance of the water, and the after extre- 
mity must be such as to occasion the least minus pres- 
sure or negative resistance. 

Before entering upon the arguments relative to the 
form of bow for least resistance, I would desire to re- 
move an impression, which may and does exist in some 
minds, that the resistance is the same whether the vessel 
or the water be the body in motion. 

Resistance n^t the same whether the vessel, or the water 
be in motion^^lt fe not the same. In the first case the 
water is level ; in the second there is a declivity, propor- 
tionate to the velocity of the stream. In the first case 

* Ae the vessel iuclhies the centre of effort of the sail passes tcv 
leeward of the centne of gravity, and caueea the vessel to carry a wea- 
ther helm. 

t See page 4. 

t The value of this was strikingly illustrated in the Queen, whose 
coarse was a series of curves before the vertical plane was increased. 
So that even a false keel may be the cause of a vessel's sailing faster. 

c 2 
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that small portion of water only is in motion which is 
disturbed by the passing body; while in the second case 
the whole body of water is in motion. 

It will be seen that when the vessel is the body in 
motion, the water rises very much in front, while in the 
other case it seems to sink as it arrives to the bow, the 
water flowing away underneath. Furiher, the water ac- 
cumulates to a greater extent before the vessel in mo^ 
tion^ because the water to be displaced must be raised 
above the horizontal line ; whereas, when the water is 
in motion, it needs but to be raised above the surface 
of the declivity, to be displaced, and the water at the 
after part of the bow impedes very little the outward 
flow of that further forward. 

" M. de Bernoulli shewed by experiments^ before the 
Academy of Petersburg, that when water moves with 
any velocity in a canal, the pressure it excites on the 
sides of the canal is less than it exerts when at rest, ac- 
cording to its velocity. M. I'Abbe Bossut obtained similar 
results. M. Romme made experiments to determine 
the pressure of water under the same circumstances, 
and ascertained with great accuracy the decrease of 
pressure exerted by the water in relation to its velocity. 

When water is at rest, every particle presses equally, 
in all directions in proportion to its depth below its sur- 
face, and therefore exerts on any body floating on it, a 
pressure in the same proportion. The whole of the 
particles of the water in contact with the body, contri- 
bute to support its weight by their vertical pressure, as 
they supported previously the volume of water displaced 
by the body, and the weight of which volume is equal to 
the weight of the body, as the equilibrium of pressure 
remains the same. But when any particle is impressed 
with motion, and passes along the surface of the body, 
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it no longer presses equally in all directions^ having a 
greater tendency to escape in the direction of its motion 
than in any other. It is shewn that the pressure of a 
particle of water in motion is proportional to its depth 
below the surface of the water, minus the depth due to 
the velocity estimated in the direction of its motion.'* 

Now, let it be granted that the particles in immediate 
contact with the vessel's bottom in each case, have the 
same relative velocity with respect to the vessel; yet, as 
these pressures are influenced by the particles without 
them, whose pressures, in the case of the water at rest, 
are proportioned to the depth below the surface ; while 
in the other case, the pressure is proportionate to the depth 
below the surrace,jiiinus the depth due to the velocity esti- 
mated in the direction of its motion, then the particles of 
water meet wi;h less opposition in their outward passage 
from before the vessel in a stream, and consequently less 
pres?ure will ensue : again, the friction of thie water on the 
vessel in motion will be greater than that on the vessel at 
rest, but the negative resistance will be vastly more when 
the vessel is at rest. Yet again, it may be said that 
the vertical pressure will be less on the surface of the 
vessel when sJie is at rest, than when the water is at 
rest, and therefore that she will sink deeper and increase 
the resisting surfaces; this no doubt will take places 
and to a greater degree the less the length is in pro- 
portion to the breadth. 

Suppose a current running five miles per hour: it 
would require more power to make a vessel stem that 
current at the rate of three miles an hour, than it would 
to make her go eight miles down the current — viz. thir- 
teen over the ground ; the centre of gravity in the one 
case has to ascend, in the other, to descend, and where 
the vessel is at rest the centre of gravity has to be held 



\ 
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from descending by the action of gravity, in addition to 
being held from moving with the stream. 

Lieut. Murphy, mentioned that, (on the Euphrates 
Expedition) though their vessels went nine knots 
through the water, they could make but seven good, 
going up the river^ owing to the fact of their as- 
cending an inclined plane. I dwell upon this point 
more, because several failures in river steamers have 
arisen from not taking this difference into estimation, 
and all calculations without reference to this must be 
erroneous. 

In order to arrive at what is the best form of the 
bow we may examine the effects of an extreme shape, — 
Suppose then a vessel's bow to be perfectly square ; of 
course^ then, when in motion'*' she will accumulate alarge 
body of water before her, and cause a proportionate de- 
ficiency behind her, and on either side, as the water 
cannot with facility pass round the angles of the bow, 
either at the side or below. The centre of gravity being 
generally near the water-line, in vessels of war the cen- 
tre of resistance will be below it, and the propelling 

* The bow of the Py lades was squarish at the water-line^ and she 
would not bear pressing. I have seen her go faster after shortening 
lofty sail : we were taken in a squall, and the bow was completely 
pressed under, so that the water came steadily in over the bow, and 
flowed a considerable height above the spun-water; her centre of gravity 
of displacement was comparatively forward and she was wanting in 
longitudinal stability. 

It is stated in the Revenge's * sailing qualities/ that she sailed much 
better loaded than light, even off the wind, now her trim was rather by 
the head, which would carry the centre of gravity of displacement far 
forward and reduce her longitudinal stability ; llierefore the depression 
of the bow would talce place, and to a greater extent the more light she 
became, so that, though the resistance might have been reduced by 
emcrsicfi, it was more increased by the greatest vertical section when 
under sail being oblique to the horizontal line of the body. 
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power above it; the joint eflPect of these two forces will 
be to make the vessel revolve round her transverse axis, 
depressing the bow, and as the centre of gravity of dis- 
placement in such a form will be far forward, the lon- 
gitudinal stability will be small, and the bow will be pro- 
portionately more depressed^ and the area of resistance 
will be increased, the greatest vertical section being then 
oblique to the horizontal line of body, instead of perpen- 
dicular. 

Suttock'line should be a continuous curve* — It would 
appear then^ that the floor line of the bow in the direc- 
tion of a buttock line should be a curve, and a conti- 
nuous one upwards from the greatest section to the 
water-line at the stem, the vessel will be prevented from 
burying herself by being borne up by the water, as she 
moves a-head^ acting perpendicularly to this surface of 
half of her length, and its resultant passing through, or 
nearly through the centre of gravity, the efiect will be 
to decrease the resistance, by causing her to emerge^ 
still keeping her greatest section perpendicular to the 
horizontal line of her body. This form is also most 
suitable for bringing " the height of sail''* to that position 
in which the established proportion of masts and yards 
would place it, and it also brings the resultant of the 

* If the height of snil is to be altered, it must be done by making 
the sails wider and less deep, or less wide and deeper ; to either of these 
there must be a limit, and the vessel must be accommodated to that 
limit. 

The fiurydice has a fine bow, though not the form I propose, and yet 
she does not pitch, but rather the reverse, has a tendency to scend, though 
the depression of bow in her under sail, as shewn by an instrument on 
the lower deck, amounts to nine inches : this arises from her not having 
sufficient longitudinal stability, which might be obtained by bringing 
her by the stern, but it must be done by an increase of weight far aft, 
in the bread-room for instance. 
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water aft, while it admits of the resultant of the sail 
being brought aft also. 

A rising curve in the direction of the buttoeh-line will 
not cause pitching. — Nor will this form necessarily occa- 
sion an increase of pitching motion, as has been sup- 
posed. In some cases where a great tendency to pitch 
has been associated with a fine form of fore-body, it 
has very erroneously been attributed to shape : I propose 
hereafter to shew (see 3rd Lecture) that it is less, but 
also as the centre of gravity of displacement is further 
aft in a vessel with a fine bow, so the moment of the 
volume forward will be greater, and her longitudinal sta- 
bility will be greater. 

But the form of the vertical planes of the bow remain 
yet undetermined. 

A convex bow injurious to the strength and speed of a 
vessel. — The most dangerous direction for a vessel to 
have the sea is a-head, and this, because the shocks which 
a Vessel then receives, if the bow is badly formed, are 
not only injurious to her speed, but also to the strength 
of the vessel, because the direction of the wave being 
then opposed to the motion of the vessel, the force of 
impact amounts to their joint momenta ; therefore the 
bow should be so formed as to receive this shock in the 
most gradual way possible, and consequently should be 
ong and fine. — (see 4th &5th Lecture.) 



LECTURE II. 

Weatherliness^ a feature in fast sailing ^ and how to 
be obtained, — Generally, that which makes a vessel 
weatherly will also increase her speed ; there are how- 
ever exceptions. Stability, which has been shewn to be 
necessary for fast sailing, is no less necessary for weather- 
liness, which it effects by keeping the vertical longi- 
tudinal plane perpendicular to the thrust of the water, 
resisting leeway, and with a view to obtain a maximum 
result, the long flat of the Cressy's* side inclines 
inwards from below, so that when she shall be inclined, 
she may still have a vertical plane to resist leeway; — 
and a large proportionate vertical longitudinal plane is 
valuable in going to windward, for, as has been shewn, 
it enables a vessel to sail faster ; and clearly, the faster 
she sails the greater will be the amount of w ater she 
will have to resist her fall to leeward in a given time ; — 
so that^ if she sail six miles an hour, she will have six 
miles of water to resist her drift ; but if only sailing at 
the rate of five miles she will have but five miles of 
water to resist leeway, and she will be more leewardly. 
But this large vertical plane should be perpendicular to 
the thrust of the water, so that it is desirable, besides 
having a long straight of side perpendicular, to have a 
large flat at the forefoot. 

The value of a large proportionate area of vertical 
plane was shewn in the case of the Queen as compared 
with the St. Vincent, when the ratio, in each case, 
between their area of vertical plane and area of midship 

* Designed by Creuze, Cbatfield, and Read, of the late ichool of 
KaTal Architecture. 
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section was 4.7 to 1, the St. Vincent beat* — estab- 
lishing the superiority of the straight and perpendicular 
side ; but when the Queen's ratio of vertical plane was 
increased from 4.7 to 1 to 5 to 1 she beat the St. 
Vincent, if it may be called a beat, where the St. Vincent 
was under the many disadvantages she was.t 

A bad formed bow very injurious to weatherliness. — 
The form of the bow injuriously affects the weatherliness, 
as it accumulates the water close to the stem, for, in 
doing so, it causes a deficiency along the lee side which 
permits of a vessel falling to leeward,]: and further 
tends to turn the head round to the wind ; acting as it 
does so far before the centre of gravity, which tendency 
must be counteracted by the action of the helm, which is 
retarding : or by head-sail, which would be pressing, and 
only increase the evil. 

A long bow is favourable to weatherliness. — The bow 
should be long for going to windward, because it receives 
the immediate and direct action of the water, whereas 
the side receives only the indirect action of the water on 
it. The bow, fig. 9, Plate III., may give a maximum 
lateral thrust to an individual particle, but fig. 10 will 
receive the thrust of a greater number of particles^ so 
that the total effect will be greater : besides which, the 
mean centre of action of the water on fig. 10, Plate III. 
will be further aft, and more to push the vessel through 

* Thus any thinp:, whether it be a bad form, a foul bottom, or in- 
creased weight which retards a ship, not only injures her speed but 
also her stability and weatherliness, and magnifies the least disparity. 
This shews the unfairness of allowing of any disparity, and the impos- 
sibility of contending against odds, however small. 

t The same fact was established in the case of the Superb, Albion, 
and Vanguard — all the alterations have been to effect an increase of 
the vertical plane, which is an admission of the principle laid down. 

X See the 4th and 5th Lecture. 
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her centre of gravity to windward, and less to turn her 
round her centre of gravity than fig. 9 ; but fig. 9 offers 
both more direct resistance,* and occasions more nega- 
tive resistance by throwing the water off than fig. 10. 
Both of these actions are injurious to speedy and there- 
fore to weatheriiness, and should be avoided. Were 
it not then for the negative resistance that would be 
occasioned^ the bow might be (so to speak) the Jength 
of the vessel with advantage to her weatherly proper- 
ties,f and assuming that the resistance varies as the 
square of the velocity, (which is sufficient for an approxi- 
mation, though not for an absolute comparison^) the bow 
should never exceed 54® 44' , though it may well be less 
to reduce the direct resistance. 

A full after body condticive to weatheriiness, — ^The 
less also the negative resistance is the greater will be 
the lateral action of the water in resisting leeway, and 
the negative resistance as has been shewn, will be least 
when the water-line abaft is full to the extent that the 
water can turn in behind upon, if less there will be a 
deficiency of water, and consequently of pressure. 

A vessel cannot sail fast ^ generally speaking^ if she re- 
quire mvxJi steering; this is a point much misunderstood. — 
The property of steering well, generally, as derived from 
form, is a point much misunderstood, from not separating 
it under its several heads; thus distinction must be 
made between a ship requiring little steering and requir- 
ing little to steer her ; the first implies a state of com- 
parative rest, and the second a facility in passing from 
that state ; the first requires little steering, as her form 

♦ See Lecture IV. 

t The general adoption of long bows with success, goes far to prove 
this ; but even this has become a mania, and people expect it to be a 
panacea for every defect. 
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is such as to keep her on the course given her^ and 
the second requires but a small amount of motion to be 
given to the rudder to produce quick and extensive 
effects on the ship in bringing her on any new course. 

As every action of the rudder is retarding, its use 
should be dispensed with when possible, and further, 
that ship which can ordinarily dispense with its use, 
will feel a greater benefit from its use when it is 
indispensable. 

The property of requiring little steering^ how ob- 
tained. — The property of requiring little steering may 
be obtained by having a long straight of perpendicular 
side, a long keel, a lean forefoot, and a fine heel, as they 
will all tend to keep her on her course. 

The truth of this was shewn in the Queen before 
alteration, for her defect was, not that she did not answer 
her helm, for Admiral Bowles' says, " I was parti- 
cularly struck by observing her tacked yesterday against 
a heavy head swell, when she and the Albion, without 
hauling down their jibs, came round with perfect ease, 
{while this ship and the St, Vincent were * with their 
head sails down/ nearly double the time in stays,)''* 

I said before she was tried after her alterations, " that 
she would be undoubtedly improved, "f and my antici- 
pations were realized, for by the keel, stem, and stern- 
post, she acquired another deficient property, that of 
requiring little steering. 

To insure that a vessel shall steer easily. — To injure 
powerful action in the rudder, the keel should be fine 

* The Caledonia and St. Vincent's requiring to haul their jibs down, 
must have been because the moments of inertia forward were in excess. 
I have shewn this was the fact in the St. Vincents 

t Though I said some of the alterations were in violation of principle ; 
80 also are they in the Rodney, but too small in amount to injure her. 



29 

and the draught of water greater aft^ with a floor rising 
aft from the midship section — the power of steering is 
due to the current of water below, where it flows in fast 
in proportion to the height of the superincumbent 
column, while that at and near the surface is forced in 
only by the circumambient water,* therefore never can 
flow in fast enough to produce any apparent amount of 
action on the rudder, consequently it is better to occupy 
this space by the full after body, and thus avoid the 
dead water; indeed, the effect of too great fineness abaft 
above is to cause an interference between the current 
which rises up from under the vessel, and that which 
flows along the side, the result of which is broken water 
instead of a steady effective stream on the rudder. 

The only efficient action of the water on the rudder is 
below. — That the principal and almost the only action on 
the rudder is below, is clear, from two facts of every day 
occurrence — 1st, that vessels do not steer well in shoal 
water ; and 2ndly, from the fact that they sink abaft 
more then than in deep water.f 

As the water shoals, the quantity of water which flows 
in behind the vessel from below decreases, and with this 
decrease of water the action on the rudder. 

Where the afl;er-body is fine, this deficiency is the 
more decreased by the fall of it for want of buoyancy, 
and the value of the full after-body is then shewn ; but 
the utility of the full aQ;er-body is even more shewn when 
such a vessel is running, it steadies her and prevents that 

* The Oriental was in dock the other day, and it was quite evident 
that she was steered only by about six feet of her rudder, and yet she 
steers very well, — and because of her straight sides, requires little steer- 
ing. She wants balancing, however, by her weights. 

t It is for this reason that vessels are found to strike in crossing bars, 
though there may be more water on the bar than they ordinarily draw. 
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swaying from side to side, which takes place fn a vessel 
with a fine ruDj and is that which makes them so 
dangerous. 

Daniel Bernotdli favourable to filling the after-bodg 
more than vsudL — Daniel Bernoulli says, ** I cannot see 
why constructors of vessels should place the greatest 
breadth before the centre, as it can serve no purpose but 
that of increasing the resistance to the water on the bow, 
except it be to make a vessel float by the stem," which 
he justly adds, can be effected by the disposition of 
the weights, which he says M. Bougner has shewn, may 
be used to improve the steering ; and he himself adds 
that the filling of the after-body, which he recommends, 
will increase the stability. 

Advantages of a full after-body, or having the centre 
of gravity of displacement abaft the middle of the water- 
line. — It must be quite evident that the water near the 
afiter end is less accelerated than that near the fore 
extremity, and that end is less subjected to perpendicular 
motion or rising out of the water, therefore is more suit- 
able for giving stability, than that forward, or in other 
words, an equal volume, which, according to theory, ought 
to give equal stability ; but from the different motion of 
those portions of the vessel, a volume affc will give more 
praddcal stai^ity than an equal volume forward, while the 
volume aft has the advantage of only increasing the fric- 
tion, part of which may be favourable, as affording an 
onward pressure ; that forward has the effect of increas- 
ing the direct resistance. 

Having the centre of gravity of displacement abafl the 
middle has several important advantages, but perhaps 
that of increasing the longitudinal stability, by which it 
prevents, to a great extent, the alteration of trim conse- 
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quent upon a press of sail, and eases the ship when pitch- 
ing is the greatest. 

£Iml consequences of depression of the bow : — This 
depression of the bow causes a ship to earry a weather 
helm, by carrying the resultant of the water forward, 
which it is desirable should be avoided, as every such 
action must be met by an increased action of the rudder, 
which must retard, or by shifting the masts forward,* 
which will only increase the evil. 

Little longitudinal stability is dangerous in small ves- 
sels (at least). — The Lynx, when on the coast of Africa, 
was trimmed on an even keel,t or by the head, in conse- 
quence of which her centre of gravity of displacement 
was very fer forward, and her longitudinal stability very 
small. She was taken in a squall, when they set, or had 
set, only her fore and aft foresail, which depressed her 
so much that she would not pay off, and nearly capsized. 
I dare say that the Charybdis had a like deficiency of 
longitudinal stability when she lost her gun. 

Having the centre of gravity of displacement aft, has 
the further advantage of affording a longer lever for the 
head sails to act through, so that the ship will pay off 
more readily, the after sail being suitably trimmed for 
that. 

* This is how the masts have gradually been placed farther forward, 
in all our old ships ; people not knowing how rightly to correct an evil 
have created another. 

t No vessel ought to be sailed on an even keel, unless the centre of 
gravity of displacement is abaft the middle. I am quite aware that 
there are some vessels that have sailed well trimmed by the head, and 
some on an even keel, bnt they would sail better, and be very much 
better ships in many ways, in speed, in stability, and in ease, for being 
better trimmed and better stoujed, — for trimming aqd stowing are not the 
same as some suppose, the builder's trim has been understood to be so 
much by the stem, or so much by the head or both — these may be ef- 
fected by a very different stowage— see 3rd Lecture. 
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The time of turning more influenced by the length of 
the body of the vessel than by the length on the water- 
line : — As it is thought that the time which a vessel oc- 
cupies in turning necessarily varies with the length, it 
will be offered as an objection to an increase of length, 
that such a vessel will not stay nor wear quickly ; now 
the advantages of great proportionate length are such, 
as to make it important that it should be proved, that 
greater proportionate length may consist with rapidity of 
movement in turning. 

The length seems to be considered as that of the 
water-line^ while it is the length of body, or the dis- 
tance of the rudder from the centre of resistance, which 
determines the greater or less difficulty of turning by the 
action of the rudder. It must be borne in mind, that a 
ship is constrained by the action of the water on her 
bow, and that she is turned by the action of the water 
upon her rudder, as she moves ahead, so she has two 
motions, one in her path, and one round the centre of 
gravity. The result of these two motions is, that she 
turns round a point at the opposite side of the centre of 
gravity from the rudder^ and it must be evident that the 
nearer this point is to the centre of gravity, the less will 
be the arc described, as the above distance will be the 
radius of that arc, and consequently the less will be the 
time occupied in turning. 

Now if we suppose a stream of water flowing upon one 
side of a vessel's rudder, at the angle it would strike it 
were she moving ahead, and suppose this vessel's stem to 
be placed against a fixed floating stage, of necessity then 
she would revolve round this point of contact with the 
stage then suppose the stage to receive a motion^ and 
the vessel to receive a motion io the same direction, and 
her helm to be put over on one side, the stem, still 



pressing against the stage, would be relatively fixed, 
therefore she would still revolve round that point, though 
she would also revolve round another at the same time, 
the position of which will be determined by the positit ti 
of this relatively fixed point, with relation to her length, 
and upon the motion of the vessel and stage — the radius 
of the arc described will be the distance of the relatively 
fixed point from the rudder, added to the distance of the 
relatively fixed point from the point round which she 
turns ; but the radius and time of revolution may be de- 
creased, by shortening the distance between this rela- 
tively fixed point and the rudder — which may be done 
by taking any point abaft the stem as that point. Now 
it is quite evident, that the pressure upon any part of the 
vessel is little in comparison to that which takes place on 
the plane of the bow in receiving the thrust of direct re- 
sistance, which may be considered as collected at a 
centre, therefore that point is comparatively fixed, with 
relation to the other parts of the vessel, which are more 
free to move. 

This relatively fixed point then, or centre of resist- 
ance, will describe an arc round a point without the ship, 
and at the opposite side of the centre of gravity from 
the rudder, and the centre of gravity will describe a 
larger arc round the same point, during which no doubt 
the ship will be turning on her centre of gravity, (see 
fig. 12, Plate III) ; but if the centre of gravity be too 
near this point, then its angular momenta will be 8maU« 
and the resistance to the after-body will be so much 
that the vessel will be long in coming round ; but if the 
centre of gravity be far aft, the angular momenta will 
be great, and the vessel will come round quick, also be- 
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cause thie centre of gravity is near the rudder it will be 
more powerfully acted on.* 

And if the direction of the thrust of resistance be 
the least horizontal, and the most vertical, that the other 
properties will admit of being given, she will turn with 
the least opposition, and will turn in a much shorter 
time than a vessel equally long, having a different form ; 
also bringing the centre of gravity aft, will rediice the 
length abaft that centre to resist turning, and the full 
afier-body will resist less than if it were a fine and flat 
surface. Again, the less rapidly the rudder, (because 
of the short radius) recedes from the water acting upon 
it, the more powerfully it will be acted upon.f 

* I am quite aware tliat there is a prejudice the other way. I will 
trust to the result of experiment : any one may see that such as I 
describe is the fact, if he but watch the steam-boats on the ri?er coming 
to landing-places. 

t In confirmation of this, I extracted from the Times the account of 
the time taken by the ships in tacking, and published after I had deli- 
vered this : 

very sluggish 

with courses 



Queen 


4 


Trafalgar 


3.60 


Rodney 


3.45 


Superb 


4.30 


Vanguard 


3.30 



main-yard too quick 
top -sails and t.-g. -sails. 
The greatest disparity here is between the two shortest ships, and of 
the same length on the water-line. The writer in order to account for the 
Superb's greater length in stays, says the main-yard was hauled too 
quick, but this is a matter of opinion of which the officer working ought 
to be the best Judge. Query — does it not rather look as if the foremast 
was too far aft ? for the main-yard does not account for her having been 
U)ng in stays on previous occasions, which I have been iuformed by an 
officer who was in her during the cruize, was the case, though he en- 
deavoured to account for it in a different way, both from this writer 
and from myself. It is much more reasonable to account for her being 
'so much longer in stays, by the fact that she has her stem upright and 
her fore-body carried forward, which would carry the centre of resist- 
ance further forward, which, as I have shewn, would cause her to be 
longer in turning. 
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VanguariPB form better for turning than Superb* s. — 
I would say upon the above grounds, that if the Van- 
guard were lengthened on the keel till her vertical loA- 
gitudinal area was equal to that of the Superb, (supposing 
them drafted and weighted similarly) that she would 
turn in a shorter time than the Superb ; and the Rodney 
is an evidence to the fact that increase of length of 
mere keel* affects but little the time of turning ; for the 
master of that ship states, that, if anything, she turns 
quicker than before her alteration ;t not that I believe 
the increased length has effected this, but the increased 
weight aft — the addition to the stern-post being of conside* 
rable weighty where T have before said she required weight, 
for several reasons, for quicker turning being one. 

The effect of a floor rising forward on turning. — 
In consequence of the rise of the floor in the Rodney 
in the direction of a buttock line, her centre of resist- 
ance is rather aft, because of which, and her compara- 
tively full after-body, she turns nearly as quick as the 
Vanguard, though her extra number of guns are at a 
greater distance from the centre of gravity, and there- 
fore must retard her in coming to. Of course the 
greater beam of the Vanguard will increase the mo- 
ment of inertia of her sides and gnns over those of the 
Rodney, and retard her, though not to the same extent as 
extra guns forward and aft ; the increased moment of 
inertia of the sides does not increase the pitch and 
scend, while an increased moment of inertia of the extre- 
mities would. 

The case of the Victoria and Albert misunderstood.-^ 
The centre of gravity being abaft the middle in the 

* Which this alteration of the Vanguard supposes. 

t She received an increase both uf fore-foot and stern-post* 

D 2 
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Victoria and Albert has been said to have been the 
cause of her steering badly^ or requiring so much 
steering. Its position, no doubt^ under her circumstances, 
would increase the evil^ but it was by no means the 
cause of it : the cause of it was a certain disposition of 
weights which required a form to correspond, not having 
which she required much steering; had she had more 
flat surface parallel to the keel, she would not have re- 
quired so much steering, or had she a different arrange- 
ment of weights with the same form, she would not 
have required so much steering, though in the same 
trim each time ; not having either of these, the position 
of the centre of gravity, and the form of her bow, in- 
creased the evil — 1st. Because the planes of her bow are 
carried forward to the stem, rather convex both above 
and below, the effect of which is to raise a head of 
water* before her of considerable height^ retarding her 
and producing a point of turning very far forward, so that 
the cut-water relatively held by this head of water, and 
the other parts being more free to move, when she was 
deflected by a sea or otherwise, she swept rapidly 
through a large arc, with the above stated point as a 
centre, and the distance to the centre of gravity as a 
radius. 

The further aft the centre of gravity, the greater ra- 
dius, and the greater momenta in turning ; whereas had 
the bow been so formed that the accumulation should 
have taken place at the after end of the bow, all that 
great portion of the bow which would have been before 
this would have acted as a directrix to steer her, the 

* The water* mark on the bow when she returned from France was 
fully 4 feet high. She would require, T suppose, dOO-borse power to 
drive that column of water before her which a better form would have 
disposed of. See Fig. 13. 
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centre of resistance would have been brought aft nearer 
to the centre of gravity, the radius shortened/ and the 
momenta reduced. 

CatLse of the improvement in the Victoria and Albert 
shewn, — I understand that she does not require so 
much steering; they have given her more keel aft, 
and more stern-post,* both of which increased the flat 
surface parallel to the keel, and she has been brought 
more by the head, (that is, she is less by the stern) 
the effect of which is to reduce the radius or distance 
between the centre of resistance and centre of gravity. 

This shews the necessity of adapting all parts to each 
other, and the evil of adopting that which is true in form 
(true as being a portion of the form of least resistance) 
without knowing the consequences of the association of 
certain forms with certmn arrangements of weights. A 
full after-bcdy, or such as will bring the centre of gra- 
vity abaft the middle, requires a fine bow, and the mo- 
ments of inertia to be more nearly balanced than 
ordinarily is the case. 

The Zeriffa is a further confirmation. — For she has 
her centre of gravity of displacement abaft the middle 
of the water-line, and yet she steers well. 

The Circassian a still further confirmation of the 
assertion, that a vessel may have her centre of gravity 
abaft the middle and yet steer well. — The Circassian has 
her centre of gravity four feet abaft the middle, an equal 
quantity with the Victoria and Albert, but proportionably 
much more so« and it is evident that she cannot have 
required much steering or she would not have won the 
cup in 1842 or 1843' but 1 have been told by a friend, 
who knew her, and also by the master of her, that she 

* No doabt her form near the stern-post was faulty, and was im- 
proved by the additional stern-post. 
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ivas a fine vessel, and that she did not require much 
steering. 

Skips when brought more by the stern steer better. — - 
But if the idea that a vessel with a very full after-body 
steered ill were true, then, in proportion as the after- 
body was filled (it matters little how) so they would 
require more steering ; but this is quite contrary to the 
fact, many instances in proof of which may be given. 

The St. Vincent was three feet by the stern when I be» 
longed to her, and she steered and worked beautifully ; 
the other day she was one foot or a little more by the stern 
and she nearly got on shore, she steered so badly.* The 
Ganges was brought to three feet by the stem, and she 
sailed and steered better for it, the Madagascar also. 
The President, was brought to nearly five feet by the 
stern, and was much improved in every way for it. 

Old ships unfairly compared with the new. — The dis- 
advantages under which nearly all the old ships labour, 
as compared with the new, render it impossible to com- 
pare them directly j and it can be done only by mea- 
suring these disparities which I have attempted by a 
unit of measure (an explanation of which I give at 
the end of this volume); but as this can only be an ap- 
proximation, it is desirable to deduce principles from 
ships under as nearly equal circumstances as possible, 
observing the difierence, where there is any. 

Testimony from the Queen and Albion. — The four 

.ships designed by Sir Wm. Symonds, which were part of 

the last squadron, will aflTord us some data. 1st, then, we 

find the Queen and Albion sailing together, and the Albion 

beating the Queen; we find them again sailing together 

• Requiring much to steer her, and not much steering, as I purpose 
ibewing in tYie next I^ture. 
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and the Queen beating the Albion ; now the principal al- 
teration made in the Queen^ was that of giving her an in- 
crease of yerticallongitudinal area, in consequence of which 
(as I have shewn) she steered better and was morewea- 
therly ; and as she beat the Albion^ which vessel had less 
weight of provisions and water, less weight of guns^ a 
deck less, and yet -more sail, we may fairly infer that the 
Queen was of a better form for speed than the Albion ; 
but the Queen was also more easy, and we find that 
she had a greater displacement below her guns to resist 
the moment of inertia,* (see fig. 14 and 16, Plate III) 
and she had a greater vertical longitudinal areoy twa 
points which I have been contending are valuable in a 
fast-sailing ship, as favourable to stability and weather- 
liness. 

Then we find the Albion and Superb nearly equal, 
(when proportionally weighted) and there was little diffe- 
rence between their vertical planes, for though the Al- 
bion had greater proportionate length on the water line, 
the Superb had greater proportionate length on the keel. 

But the Superb beat the Vanguard though the for- 
mer had t.ie greater weight, and, what was the fact ? she 
had a much greater vertical longitudinal area. 

Also we find that the Vanguard was more uneasy; and 
the fact was that she had a greater inequality at the 
water-line than the Superb ; they had nominally the 
same, but the Superb was immersed nearly a foot more^ 
which reduced the inequality, and by lowering the cen- 
tre of gravity gave her more stability to resist the great 
moment of inertia of her sides and guns. 

* The beam being the same the moment of inertia, /rom that cause, 
was the same. 

t Since which both have had the vertical longitudinal areas in-* 
creased, the Albion the most so, and she ought to beat the Superb. 
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. A summary of that which constitutes the bestform.--^ 
From all these we establish that l^he stability should be 
great, but should be obtained frpm tbe least beam which 
will effect it ; and as a long ^stnught of breadth is desi^ 
?able for weatherliness, so stability can be obtained by a 
large (comparatively) mean breadth ; the centre of gra- 
vity of displacement should be high, the side should be 
perpendicular above and below the water-line, a quantity 
depending upon tbe size of the ship ; and all must be 
associated with a large area of vertical longitudinal section 
as. compared with the area of midship section ; the bow 
should be long, fine and not convex, and the after-body 
full at and near the water-line, greater than the fore-body 
in the inverse ratio of the action of the water on each, but 
fine below, the floor should rise aft and forwardin a con- 
tinuous curve in the direction of a buttock-line, and a 
vessel should draw more water aft than forward. 

The position of the masts most important. — Masting is 
a most important thing, and as yet but very imperfectly 
understood. Masting upon any hypothesis derived from 
an assumed law of resistances is entitled to little weight, 
and may only, be used as an approximation, though some 
builders, to make people think that there is some mystery 
in the matter, talk of elaborate calculations, which are 
all imaginary or useless, for there are so many influences 
at work to modify effects that it would require more 
than ordinary skill to assign each effect to its own cause^ 
and more than existing powers of analysis to measure its 
quantity. 

The simple way is to refer the momenta of the sails to 
the centre of gravity of the vertical longitudinal plane, 
when, if the action of tbe water is equalized by the 
bodies before and abaft it being in the inverse ratio of 
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the action of the water,* then in this centre will be thd 
resultant of the water, and opposed to it should be the 
centre of eflFort of the sail.f 

It has been thought and acted upon, to the great in- 
jury of ships, that the finer the bow, the further forward 
the fore-mast should be, j: but the experience of the few 
last years has shewn that the bow may be fine and the 
foremast far aft. 

When a ship is under sail on a wind, she is acted on 
by two forces, the force of the sail on the one side push- 
ing her in one direction, and the force of the water 
resisting in the opposite (or nearly so) direction ; these 
forces, though spread out over a surface, may be consi- 
dered as collected at the centres of their respective areas 
on which they are actings and are called the centres of 
effort of the resultant of the wind and of the water 
respectively. If they are equal and opposite the ship 
will continue at rest in the line of her course ; if the 
resultant of the water pass before that of the wind, she 
will have a tendency to come up in the wind ; if the 
resultant of the sail be before that of the water she will 

* The intensity forward being greatest, the fore-body ought to be 
least, and the intensity being least aft, the after^body should be 
greatest. 

t The effect of a full after-body in requiring the centre of effort of the 
sail further aft, was shewn in the £spiegle as compared with the Daring, 
they had their foremasts nearly a like distance aft at starting, yet the 
Espi^gle's draught forward was 12ft. 6in. the Daring's but 11ft.8| in. 
£spi^gle's draught aft 14ft. Sin., Daring's 16il. 7in. Now the Espiegle's 
•after-body was more full than that of the Daring. 

X See flg> 9 ; this may be wholly erroneous, for it may be observed that 
the lateral thrust of the first division of this bow is greater than that 
of all the others together, therefore the centre of effort on that bow is 
much further forward than in that of No. 10, and the sail in Vo. 9 
ought to be further forward than in No. 10 j experience may be the other 
way in some cases, but if so it is due to other causes. 
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have a tendency to run off the wind; each mjurious. 
The centre of effort of the sails may be calculated upon 
the supposition that they are plane surfaces, which is 
erroneous, but as the error is, or may be made a con- 
stant, varying only with less or more wind, accurate 
deductions may be come to. I have no doubt but that it 
was found that ships with fine bows carried a conside- 
rable amount of weather-helm, and that the fore-mast 
was gradually shifted far forward till it arrived at the far 
forward position it occupies in so many ships ; but I have 
every doubt that the weather-helm was due to the cause 
assigned, which induced them to shift the masts forward; 
viz. that the resultant of the water was before that of 
the sail, because of the bow giving great lateral resist- 
ance in consequence of its form, rather than by its im- 
mersion (though temporary) from the pressure of sail, or 
by the excess of the moments of inertia of the weights. 
It could not be from its form, for though the angle of 
the bow might give a greater lateral thrust, yet there is 
a limit to this, as upon the hypothesis that the law of 
iresistances varies as the square of the velocity then the 
angle of 54 deg. 44min. gives a maximum;* so that, 
for any angle below this, the fore-mast may be brought 
aft, and the further (within certain limits) the more 
small. It seldom happens that the mean angle of our 
sharp-bowed men-of-war is so much as this, so that, as 
far as the question of weatherliness is involved, the fore- 
masts of our fine-bowed vessels might be further aft than 
they are : in shifting them forward they increased the 
^vil they wished to correct, for of course in the old forms 
a fine bow was associated with a finer after-body, the 
centre of gravity was before the middle of the water- 

* Which may bensed as an approximation. 
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line, and the longitudinal stability was small, and being 
so she was easily immersed forward, which of course 
carries the resultant of the water forward. The Eurydice 
is, I think, a case in point; I hear they are going to shift 
her main and mizen-masts forward because she carries a 
weather-helm ; this will only increase it when it is now 
most, in a strong breeze, and make her leewardly in 
light winds. I will give a fuller case of this when I am 
treating of the eflfect of weights. 

From the admitted fact that almost all our ships, 
certainly the old ones, carry lee-helm* in light winds, I 
assert that their centre of eflFort of sail is too far forward; 
and in justification I have known many ships to rake 
their masts, and all with advantage; the Trafalgar raked 
her masts and took a better place in the October cruize ; 
I believe the alteration of weight made some difference, 
but if raking her masts had unduly increased the wea- 
ther-helm by carrying the centre of effort of sail aft, 
the good eflfect would not have appeared, as it would 
have been counteracted by the retarding eflTect of in- 
creased weather-helm. The Daring has her fore -mast 
22 feet aft on the water-line, the Espi^gle had hers 21 
feet, but has had it shifted further aft with advantage ; 
yet the Eurydice has hers only 2 1 feet, though 45 feet 
longer than either of these.f The Java had her^s only 
21 ft. 3 in., the same as the Espiegle, though 70 feet 
longer; it is now 24 feet, but even that is not near 
enough. 

The masts of the vessels designed by the surveyor 
are much further aft than those of the old ships, the ad- 

* And some of the new ; the Fantome carried a lee-belm when goin^ 
upwards of 3 knots, 
t True they are brigs, bat it ought not to make such a difference. 
X It is not to be wondered at that the Java pitched heavily. 
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vantage of which they feel in going to windward in light 
winds.* If it has been found so advantageous it is diffi- 
cult to say why the old ships should not have this advan- 
tage, at least as far as is suitable for them. 

Form cannot rise superior to every disadvantage. — Yet 
if after all that the imperfect state of the science could 
suggest were done, and still more if the science were 
perfect as respected forms, the inherent good qualities 
of the form would be obscured, if the ship is not well 
sailed, and this quite apart from stowage. 

I recollect Capt. Lapidge of the Cyclops sailing the 
Lyra, and beating several 10-gun brigs, the Faleon in- 
cluded; and then sailing the Falcon, and beating several 
lO-gun brigs, the Lyra included. f Sir Wm. Symonds 
had the credit, and I have no doubt he did it, of taking 
any boat of the Pique and beating all the others, so by 
all round ; the First-lieutenant of the Portland, now 
Capt.Burridge, had a like talent. Yet such a possibility 
is now entirely disregarded, and some pronounce that 
ship of the best form which has been made to beat 
another4 and this alike regardless of the men§ sailing 
thtm,of the difference of size of the ships, of the diffe- 

* The Flying-fish is an exception ; hers is only 18 feet or little more 
now, the evil of which she seems to have felt, for I see by the Parlia- 
mentary Report that they grot one of her long gans aft 22 feet when 
going against a head sea. 

t I am not sure but that he repeated this in the Leveret, another 
10-g^n brig, all these were similar. 

X This is true« (ceteris paribus) or all other things being equal ; I 
doubt not but that the English has been lost in the Latin, for it is the 
fashion to neglect if. 

§ It is recorded of the Sapphire that she lost in stays what she had 
gained by good sailing, and the reason assigned is that she went round 
too quick for the man working her. If this be the case, the success of 
the Columbine was in other ways than those alluded to by me of a 
negative kind. 
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rence of weights carried, of the difference in the amount 
of sail, and of the difference in the amount of arma- 
ment, and the difference arisuig from its being worse 
situated in one than in the other; which is about as rea- 
sonable as to suppose that the vessels were made of such 
flexible material that they assumed a new form in the 
act of sailing, and that the form of the winning vessel 
had been changed by the action of the water, directed 
by the skill of the man sailing her, till it became (of 
all the competing vessels) the nearest approached to the 
form of least resistance. 

That a good form is not the only requisite. Chapman 
expressly affirms, for he says, ^* that a ship of the best 
form will not shew its good qualities, except it is at the 
same time well rigged, well stowed,, and well worked by 
those who command it." So that it seems necessary to 
mention, though only in a general way, some of the 
things to be attended to in sailing a vessel to shew the 
room which exists for a difference.* 

Rule for trimming sails on a wind. — ^The more sail 
set the sharper the yards ought to be braced up, to 
limits which will depend on the better or worse way 
in which the sails are set. 

For the more sail set (generally) the less is the force 
of the wind, and therefore the curvature of the sails will 
be less, and in proportion as the curvature (perpen- 
dicularly) is increased, so will the lower half of the sail 
press the shipf, from which it is desirable to relieve her 

* These Lectures being on form, stowage, and the disposition of 
weight in the hall, any other point is intended only to be mentioned 
as far as it is necessary for proof. 

t A remarkable case of a sail pressing takes place in a jib which' 
is generally a lifting sail ; if the sheet be hauled too flat aft, it will press 
the ship, carry the resultant of the water forward, and make her carry 
weather-helm. Cutter sailors know this fact well ! 
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by bracing the yards in a little. And the more sail 
set (generally) the less is the curvature (horizontally), 
the less will be the back sail, and therefore the more sharp 
the yards may be braced.* 

If the proportionate area of vertical longitudinal sec- 
tion is great, the sails nearly approached to plane sur- 
faces, the water smooth^ and the bottom clean, the yards 
may be braced with advantage to an angle of 15^« It 
is seldom that so small an angle can be attained, and it 
is seldom so small an angle is desirable ; the degree ia 
which sharp bracing is suitable to any particular vesseU 
does not depend upon her greater or less degree of sharp- 
ness, (as some understand it) but \ipon her suitability 
for going to windward. 

Hule for trimming the sails off the wind. — There is 
much less room for skill before the wind, and it seems 
a much better test of the suitability of the form for fast 
sailing than, any other point, because the trial is less 
subject to vitiation on account of want of skill in either 
party, and less also from other circumstances. For the 
disadvantage of greater height of hull in going to wind- 
ward is lessened, the evil of greater height of guns also, 
and the disparity of sail, is lessened nearly 3 to 1, in 
fact running before the wind becomes almost a question 
of traction.f 

Yet there is room for some skill ; for instance, it is 

* The old l8-gun brigs, designed by Sir Wm. Rule, are sharper than 
the Scout class, and were thoaght more suitable for going to windward ; 
however, we started in the Scout with the Pelican, an old 18-gun brig, 
on a wind» and weathered so much on her that we lost sight of her from 
the royal yard on the third or fourth day, and beat her four days in 
a passage of 18 days to St. Helena, on a wind the whole Ume. The 
Scout was designed by Sir Robert Sepping. 

t The better or worse steering does not alter this, as if bad it only 
requires a greater power, if good, a less power of traction. 
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better to set the sail on the main -mast, for the lower parts 
of the sails are depressing, and if forward they would 
act through a lever equal to the distance of the fore-mast 
from the centre of gravity to depress the ship, when (if 
previously in trim) she will be thrown out of trim, and 
will require more steering, if she will not also increase 
her resistance. Some have thought it is desirable not to 
hoist the sails taught up when running off the wind, that 
they should be more flexible, and allow the vessel to rise ; 
but this cannot be carried far, as the less taught up they 
are, the greater will be the curvature, and the greater 
the pressing action of the lower part of the sail on the 
ship : there is morQ reason, however, in it with reference 
to the courses when running and when there is any sea 
on. 

Again, I think that a vessel with a full after-body 
ought to have her yards more fine or more braced in, than 
- a vessel with a finer after-body. 

Theory furtlier established by facts. — It may be said, 
as it has been — but of what value is this theory, if some 
of the patent facts are in contradiction of it ? forgetting 
that ** theory is experience reduced to rule," the ex- 
ceptions from which rule may be accounted for, and then 
they only further establish the rule. But I have yet to 
meet with an exception. 

Castor and Fernon.— I cannot understand how in 
reason it could have been expected that the Castor 
should sail as fast as either the Vernon or Pique, unless 
indeed it was thought that her superior model would 
overbear all disparities ; the extreme unfairness of the 
comparison will be seen from the following table. 
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Here we find the Castor carrying a much larger pro- 
portion of armament and stores than the Vernon. If 
the armament be estimated by the stability the Vernon 
ought to carry double as much (similarly situated) ; but 
as the Vernon's is higher of course somewhat less. 

Castor and Pique, — The Castor carries 170 tons of 
armament and the Pique 184 tons; now the ratio of 
the latter's stability to the former's ovght to be as 3 to 
2, which would give the Pique a capability of carrying 
255 tons of armament. The Portland, a smaller ship, 
carries 228 tons. 

Barham and Vernon. — Out of 19 trials the Barham 
beat the Vernon 13, and 3 they were equal. It is said 
that the Barham was better sailed — granted. But the 
Barham carried an equal armament with the Vernon 
instead of a less, in some proportion to her smaller ton- 
nage, as 17 to 20, or in proportion to the stability which 
their dimensions might have given 19 to 24. But again 
we find that the Barham carries 45 tons greater total 
weight of wator, armament, stores, &c. 

* If the stability does not vary as these numbers it is the fault of 
the construction ; it might have done so. 

t This ship now has 829 tons total weight, which may account for her 
not being so very fast as formerly. 
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Portland and Vemqn,* — The Portland was matched 
against the Vernon, unfairly in many respects^f particu- 
larly with regard to their armaments ; these were as 22.8 
in the Portland to 26.0 in the Vernon, instead of being 
as 14 to 20, the ratio of their tonnage, or as 15 to 24 
the ratio of stability which their respective dimensions 
might have given. In addition, the Portland carried 
34 tons greater total weight, though she is 593 tons 
smaller. ^The Vernon generally beat the Portland; but 
in a sea, (even in the Mediterranean !) the Portland was 
superior. The Portland throws as heavy a broadside, 
within 32 lbs. as the Vernon, and is 350 tons of wood 
and iron less. I doubt not but that if the Portland's 
lines were enlarged to the dimensions of the Newcastle 
or of the old Leander (about 1640 tons) we should have 
a faster, and in every respect a much more efficient, as 
well as a far less expensive vessel than the Vernon. 

Portland and Pique. —The most extraordinary case 
is that of the Portland. This ship with 120 tons less 
measurement than the Pique, carries 44 tons more ar- 
mament and throws a weight of broadside as 50 to 36 of 
the Pique. She also carries a total weight of provisions, 
armament and stores of 389 tons more than the Pique, 
and yet, judging from her character, and that of her 
sister ships,:): she would beat the Pique in any weather, 
and certainly, without the slightest doubt, in bad wea- 
ther; and this, let it be observed, is obtained with 150 
tons less timber ! 

It may then be fairly asked, to what useful purpose is 
so much timber expended in building such vessels as 
the Pique, Cambrian, and others of the same class ? 

* See Lecture III. 
t Amongst others the Portland's copper was quite old and loose. 
X Winchester and Southampton , both tried and fast ships. 
R 
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Raleigh and Constance, — There is a clear confession 
of the advantages of greater size in the alteration of 
the dimensions of this ship to compete with the Haleigh. 
In all reason the Vernon was too large for 50 guns,*and 
was 146 tons larger than the Raleigh, but like the rest 
of her kind, the Constance would not bear even an 
approach to a fair competition, so it was necessary to 
enlarge the Vernon's dimensions in her.f If she beat 
the Raleigh under these circumstances^ there will be no 
merit in it 

It has been said that undue fault has been found with 
the peg-top form for not carrying their weights, and 
that they already carried enough : possibly so, but that 
is not the question. When models are being tested the 
quantities carried by each, whether great or small, (only 
that these be pre-arranged,) should be the same, — in fact, 
they should be alike on all points except in form. If 
desirable to try them with less or more provisions after- 
wards well and good, but it is quite unfair to direct a 
ship to be built of a certain displacement, and then 
allow another builder to give his vessel less displace* 
ment under ^rea^^ dimensions; thus for instance: it were 
easy to reduce the displacement of the Scout in a new 
draught, by which her stability and speed would be im- 
proved, and yet she should carry as large an armament 
and as great weights as the Rover, a larger ship.;}; It 

• Mr. Fincham admits that the Raleigh is too large for fifty gnni. 
bot it were nnfiiLiT to make her earry a heavier armament than a larger 
ship. 

t The advantage derived from greater size is to great that I shall 
sav the Cressy is a failore if she does not beat the Canopos apon every 
point, yet she is only the size of the Snperb or Vangaard. But I 
have no donbt about her, and rather feel that she will prove to be the 
finest ship that ever bore the British flag. 

X We had no difficulty in the Scoot in beating the Pytades, though 
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requires but little talent to design fast ships when a 
builder is allowed to keep his ship larger^ his sail greater, 
and his weights less than his opponent^ yet this has been 
called competition. 

we carried greater weights^; both of these vessels were designed by Sir 
Robert Seppings, but the Scout was about forty tons larger than the 
Pylades. 
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LECTURE IIL 

A good form not the only requisite. '^AgmL, science 
tnay be exhausted in designing the immersed portion of 
the body, and yet, from the bad arrangement of the dis- 
posable weights, or from the introduction of unneces- 
sary weight into the construction, or from an ill-judged 
leaving out of that which^ to some, may appear useless 
or injurious^ though a main part of the design, the whole 
may fail of a successful result. 

I have no doubt but that under the guidance of such 
men as Phineas Pett, the Bemouillis, Euler and others, 
the ornamented sterns^ and low heads were made main 
parts of the design, and the more surely will any one 
come into this idea^ if he but enter into a few calcula- 
tions to ascertain the degree of balance which obtains 
in ships where these have been altered^ or thrown aside 
as useless, and no arrangement made to substitute their 
effects, llius, for instance, there was the Caledonia, 
characterised as having every good quality, and yet she 
must be altered in the St. Vincent, but certainly not 
improved. The square forecastle was taken away, and 
a round one given her ; the head was raised, and filled 
in ; the head knee was raised and increased in weight, 
and the lines below, both forward and aft, were filled out. 
So that if the weights in the Caledonia's hull were ba- 
lanced^ (as we may presume they were by her character J 
the St. Vincent's could not possibly be, for the increased 
amount of weight forward would be about 40 tons, 100 
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feet before the centre of grarily, in effect » to 40 x 
IOO2 =: 400,000, tending to increase her pitching, so 
that we hare no right but to expect that she would pitch 
the amount shewn in her log, viz. 10^ while she only 
scended 1®. But this increase of weight would also be 
higher, about 20 feet above the centre of gravity, the 
effect of which would be 202 x 40 = 16000, tending to 
make her crank, so that we need not be surprised that 
a vessel nearly of the Caledonia's model should not be 
possessed of her good qualities, particularly as in addi- 
tion to these weights in the fore-extremity of the St. Vin- 
cent over that of the Caledonia, there are^ chain gangers, 
iron hawse plates, chain gammonings and chain instead 
of hempen cables. 

These have all been aggravated in the Trafalgar, 
which vessel having had a round stern given her, has 
had the moments of inertia aft reduced, which would 
make those forward more in excess. 

The disposition of weiffhts in Ships not understood, — 
This province of Naval Architecture has been much 
neglected and much misunderstood, for though many 
have said (when spoken to on the subject) that they 
quite understood the principle which should guide the 
arrangements of these weights, and have acted upon it 
either in the construction of vessels or in their stowage, 
yet when asked for an explanation of what they under^ 
stood, they explained the principle of the common ba- 
lance or lever; profiting by this experience 1 would invite 
the reader to a more attentive consideration of the subject 
as a most important and fundamental one. 

Apparent contradictions. — At the threshold of an 
inquiry into the practice of stowage we are met with 
the most opposite statements, officers of equal judg- 
ment stating what they call facts^ yet seemingly irrecon- 
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citable with each other, and therefore with truth — one 
officer stating, and truly, that his ship pitched, and that 
he trimmed her by the stern^ but that she pitched, worse 
than before, as the Java, Capt. Wilson ; another, that 
his ship pitched and he trimmed her by the stem and 
that she was much improved by it ; and truly, the differ- 
ence not being in their facts, but in their mode of cor- 
recting the evil. 

In apparent opposition to this we find that a ship may 
scend though the greater weight be forward, as in the 
Fox, the Cambrian, the Cleopatra, the Eurydice, and 
others. 

That a ship may miss stays uniformly, or be ?ery long 
in stays, though a short ship, as the Pique, and this 
though she may be in the same trim as regards differ- 
ence of draught forward and aft, as she was when she 
stayed better. 

A ship may not pay off in answer to her helm though 
sitting by the stern, as the St. Vincent. 

A ship may sail very well one commission and very 
badly the next, and yet each time have had the same 
line of floatation. 

A notoriously easy ship may be made uneasy, as the 
Endymion was made. 

A ship may be made to sail nearly equally well in 
different trims, or similar ships in different trims ; thus 
the Canopus^s best trim is said to be about 14 inches by 
the stem, and yet the best sailing trim of those built 
after her varies from 11 inches, as the Thunderer, to 
3 feet 1 in. by the stem, which was the Ganges's best 
trim ; and in none of these cases is form necessarily the 
cause of the defective or different performance, for all 
may be the result of a peculiar disposition of the 
weights. 
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It is quite possible by a suitable arrangement of the 
weights in each case, still preserving the same line of 
floatation, to make a ship stay or wear badly (despite of 
every care in working her)^ to make a ship carry weather 
or lee helm, be easy or uneasy, steer ill or well, and even 
a short ship may be made to take longer in stays than a 
long ship. 

Mechanical principles of stowage sufficient to ex- 
plain these* — ^The explanation of all these cases is easy 
upon mechanical principles. 

A ship under all circumstances is b, false balance^ and 
this in a great degree because of the situation of the 
bowsprit projecting out at one extremity without a cor- 
responding weight at an equal distance at the opposite 
side of the axis, or point of suspension. While remain- 
ing at rest, a greater weight at a less distance will ba- 
lance a less weight at greater distance, but when set in 
motion the balance no longer obtains, for the weights 
under^ thi3 latter circumstance act according to the 
squares of their respective distances from the axis. 

The principle applied in a limited way. — This prin- 
ciple has been applied by Hernoulli, Euler, Bougner^ 
and Chapman^ but in a limited way. 

A part of Mr. Henwood^s projjosition, — Mr. Hen- 
wood, of the late school of Naval Architecture, proposed 
that this principle should be applied not only to the 
stowage of ships, but also in the designings as early as 
1833; why that portion of it which is applicable to all 
ships has not been adopted, is difficult to say, unless 
indeed it be that it has not been understood ; but even 
this amounts to culpability, for it ought to have been 
thoroughly understood, at least by the surveyors depart- 
ment. 

Erroneoua views of stowage. — It has been imagined 
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that all the necessary conditions of trim were fulfilled 
if the vessel were brought to a certain line of floatation 
and if on the stowage being completed she was found 
not at that line^ 2 or 10 tons more or less were shifted 
50 feet, or 50 tons were shifted 2 or 10 feet, indiffer- 
ently (the effect on the line of flotation being the same), 
without supposing the effect on the ship's motions to be 
different, whereas the effect on the pitching motion in 
the one case is 25 times as much as the effect on the 
same motion in the other. Thus when the Portland 
was about to sail with the Vernon, it was found that she 
was not by some considerable quantity, at the same trim 
as her sister ship the Winchester, and time not admitting, 
6 tons of ballast was shifted from about 3t) feet abaf); 
the centre of gravity, to 20 feet before the centre of 
gravity, the effecr of which would be 

On the Trim. On the pitching, to increase it. 
50 X 6 = 300 30' X 6 = 5400 

20* X 6 = 2400 

Total = 7800 

Had this been effected by shifting 60 tons 6 feet fore- 
ward, and then 1 i tons 39 feet aft., the trim would have 
been obtained and the pitching tendency not increased. 

On the Trim. On the pitcbing motion. 

60 X ^ = 360 forward. 60 x 6« = 2160 
39 X 6J « 58.5 aft. 392 x 1 J = 2135 



The requisitequantity 30 1 .5 Practically nothing 25 

Mr. Henwood's principle more fully stated. — Let W 
balance W^ on the lever a J, F being the fulcrum or 
centre of rotation. The moment W x F a = W; x 
F b. Suppose the lever to make one complete revo- 
lution, then velocity of W ; velocity of W/ ; : circle a c ; 
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circle b d:: Fa : F by — the moment (W x F a) x ve- 
locity of W = effect of W in motion; a moment (W, 
X F b) X velocity of W^ = effect of W^ in motion^ or 
momentum of W == W ^ Fa* and momentum of W, 
= W^ X F 6*. Hence it appears that the effect of any 
rotary i/veight is as its moment x its vthdty. Suppose 
W placed at c, and 

LetW« 14, Fc = 2^ W^= 7, F6 = 4 

Moment W = 14 x 2 = Moment W, = 7 x 4 

Moment of inertia W = 14 x 2 x 2 = 56 
W, = 7X4x4 = 112 
This is strictly the case of a ship if the weights be in 
the inverse ratio of their distance from the centre of 
gravity, or centre of gravity of displacement, (they being 
both in the same vertical plane), they will balance, and 
therefore a ship may be brought to a given line of 
floatation by an infinite number of arrangements of the 
weights, but when in motion, all differing in their effects. 
The consequence of this is, that similar ships may sail 
about equally well at different draughts, forward and 
aft, or sail very unequally at the same draught, as the 
Canopus, Asia, Thunderer, Monarch, and Ganges, or 
sail very unequally at the same draught. 

This law equally obtains, though a vessel should 
describe only a small arc, which is the case in pitching. 

A part of Mr. HenwootPs principle illustrated. — A 
few cases illustrative of these effects, may make the case 
more clear. 

Case of the Scout. — ITie Scout sailed very well in 
the North Sea, and received a very high character from 
Captain Hargood, was sent to the Mediterranean, where 
she had a false stem given her. Sailed with the Colum- 
bine, and was much beaten, had this false stem removed 
when she was paid off; met the^ Columbine again, when 
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there appeared to be little, difference between them, the 
Columbine having the advantage ; after this there were 
some weights shifted aft in the Scoutj and she met the 
Columbine a third time, when it was said |)y the officers 
of the Columbine, that the Scout had weathered, but 
that the Columbine had fore-reache^J. The Scout's 
copper at this time was very much worn, but the Colum- 
bine^s was comparatively new ; the trial, if it maybe 
strictly so called, was very short, but sufficient to shew 
the effect of weights. 

A solution of the case. — If we suppose the false stern 
to have been 15 cwt.,* situated 60 feet abaft the centre 
of gravity, its effect to make her scend would be 
602 X I tons = 2700. 

Ckise of the Osprey. — ^The Osprey was much beaten 
during the Brig trials, went to India, was re-stowed, and 
now proves herself to be quite another vessel as to ease 
and speed. She sailed with the Wolverine, and beat 
her every trial but one, and that was on the occasion of 
their getting the Wolverine's spare topsail yards in board, 
the effect of these to reduce her scending would be 
about 402 X i ton = 800. 

Case of the Trafalgar, — The Trafalgar was slow 
during the August cruize, had her masts raked,t and 
took a better placet all through the October cruize ; the 
effect of raking her masts, would be to increase the 
moments of inertia aft. 

Again, on the 3rd of October, the Queen, during the 

* 1 have heard that her spare breachings and tackles were kept in 
it, in that case, it would be much heavier. 

t Her moments of inertia aft were likely to be deficient because of 
her round stern, and because of her bread-room being carried further 
forward. 

t A better place with reference to the Rodney as well as the Queen, 
the latter was much affected by the sea. 
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forenoon's trial, had her hammocks down, and she beat 
the Trafalgar 380 fathoms to windward ; at 12 o^clpck 
the Trafalgar asked and obtained permission to get her 
hammocks down> and she beat the Queen 1900 fathoms 
to windward. 

Solution of the Trafalgar's case. — The hammocks 
were 10.5 tons, and they were* dropped down about ;33 
feet, the efiect of which would be 33^ x 10.5 = 11434, 
tending to increase her stability, and reduce her lurch. 

Case of the Endymion. — The Endymion sailed re- 
markably well during the American war^ but her main 
and mizen masts were very much raked. She sailed 
well in the Mediterranean, (though not so well as pre- 
viouslyt) but her masts were nearly upright; however, 
on one occasion, she carried her bowsprit away, in con- 
sequence of which she had to shorten sail^ and fell much 
to leeward of the fleet; they put the cap on the stump, 
and made sail again ; she was courses down to leeward 
when the signal was made for the ships to make the 
best of their way to Malta, yet she was the second ship in, 
and very little after the Vernon, though she had to tack 
to fetch up to the port. In all probability she was 
trimmed the same as when she sailed so very well, but 
that the moments of inertia aft were deficient, because 
the masts were not raked ;% but it is equal whether weight 
is carried aft, or taken from forward^ as was the case in 
the Endymion latterly. 

♦ Several hammocks were taken indiscriminately, and weighed for 
an average. 

t Judging from the accounts of her sailing during the war. 

X The weight must have been further aft to arrive at the trim, the 
masts being upright ', the fault consisted in shifting a large weight a 
smaU distance, instead of an equal weight to that of the niatits the 
same distance aft, as they were brought forward by being upright. 
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Solution of the Endymions tase. — We may assume 
that she lost 1 ton off her bowsprit^ and that from 100 
feet before the centre of gravity ; and that her main-mast 
bad its centre of gravity carried aft 7 feet, and that of 
the mizen-mast 10 feet, the effect of these would be 
about — 

Main-mast * 10« x 35 tons = 3500 
Mizen-mast 13' x 25 ,, =:= 4225 



Total effect 7725 
The effect of the reduction of the bowsprit would be 
100« X I = 10,000, each tending to increase the pitching, 
and when removed, to decrease it. 

The erroneous idea that a vessel with a fine bow must 
necessarily pitch j combat ted by shewing that which occa^ 
sions it when it does occur, — It is not because the bow 
is fine that a vessel pitches, but because of the improper 
arrangement of the weights. Suppose a vessel with a 
fine bow, and an after-body not more fine, then the 
centre of gravity of displacement will be nearly amid* 
ships, (if trimmed nearly on an even keel), and the 
amount of weights in each will depend upon their dis- 
tance from the centre of gravity. 

Suppose this vessel to be of 2000 tons displacement 
on an even keel, the centre of gravity of displacement 
in the middle of the water-line, (which suppose 170 feet 
long) the hull 1000 tons, and its centre of gravity in 
the same vertical plane as the common centre of gravity 
of the ship and weights ; let the weights be collected on 
the horizontal plane in which the centre of gravity is. 
The weight of the bowsprit and jibboom, with gear, &c. of 

♦ The distance the centre of g^ravity is moved does not give enoiigb, 
because the effect of each portion of the mast varies a« the square of the 
distance. 
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such a vessel wQuld be about 12 tons, situated 90 feet 
before the centre of gravHy ; and suppose the weights 
arranged as follows : — 

504.8 tons, 50 feet abaft the centre == 25,240 

and 483.2 tons 50 feet before the centre =» ~1 24,160 

12 tons 90 feet before the centre = J 1,080 

These are equal ; but the moments of inertia are veiy^ 
diiFerent; for 

50« X 504.8 = 1,262,000 

and 50« x 483.2 + 90' x 12 = 1,305,200 

An excess forward, tending to make the ship pitch 43,200 
This may be corrected by placing 
496 tons 50 feet abaft the centre = 24,800 

492 tons 48.23 ft. before the centre « 



23,729 
080 



(23,: 

1 1,( 



12 tons 90 feet „ „ = 24,809 

Consequently the ship will remain in the same trim^ 
but the moments of inertia being now 

50« X 496 aft = 1,240,000 

48.23* X 492 -|- 90« x 12 forward = 1,241,592 

1,592 
A small excess forward, which, if found to be injurious, 
may be further corrected by shifting 5 tons 20 feet aft 
from the centre of gravity, and 25 tons 4 feet forward 
from the same point, then we should have 

Aft 1,240,000 

20« X 5 = + 2,000 



1,242,000 

and forward 1,241,592 

4« X 25 + 400 

1,241,992 
Practically the same. 
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A similar balance of the moments of inertia might be 
obtained by spreading the after weights further aft, 
which may be done in many ways — by ballast, or by 
raking the masts considerably, as was done in the Mada- 
gascar. 

Erroneous views concerning the effect of giving an 
increased volume to thef(n'e body. — If a vessel with a fine 
bow pitches, it has been thought that the evil may be 
corrected by adding to the volume of the fore body, and 
thus increasing its " buoyancy /' this is an error, and 
wherever pitching may appear to have been thus reme- 
died, it has really been effected by the weights, and not 
by the increase of volume. Let it be granted (for the 
sake of ai^ument), that by the increase of volume there 
is obtained an increase of '^ buoyancy ;"* a third of the 
increased displacement must be allowed for the weight of 
the additional material used in giving that increase — 
thus, suppose 70 tons given 60 feet before the centre of 
gravity, and that the ship previously had 1500 tons; 
then 50 tons only would be available as displacement, 
20 tons being the weight of the material. The effect of 
this would be (supposing the centre of gravity to remain 
constant), 50 x 60 = 3000, the amount at rest. But 
the moment of inertia of the 20 tons of material would 
be, 60* X 20 = 72,000, or an enormous excess to increase 
the pitching ; but happily these mistakes in some mea- 
sure correct themselves — yet not entirely, or only by 
creating other evils — as I now propose to shew. 

Somewhat the case of the Fox. — Suppose a ship of 1 500 
tons total displacement, with a fine bow to pitch, and that 
70 tons are to be added 60 feet before the centre to correct 

* Which is impossible, because if there is an increase of buoyancy, 
unless there is a corresponding increase of weight put in, a greater por- 
tion of the bow of the vessel will float up out of the water than before. 
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it : we must suppose her balanced, as I have shewn that 
nothing can be more easy than to balance her; let her 
centre of gravity be in the middle, and the centres of 
gravity of the foris and after ends to be situated respec- 
tively 50 feet each from the common centre of gravity, 
800 tons the weight of hull, situated in the middle of the 
length ; the first effect of this would be to alter the posi- 
tion of the common centre of gravity. 

Moment of V. New Disp. ft. in. 
60 X 70 = 4200 ^ 1570 = 26 change of centre of gravity. 
Moments aft 52 6 x 350 tons + 2.6 x 800 = 20,570 
Moments forward 47.4 x 350 + 57.4 x 20 -f 27.4* x 
100 = 20,468 

These moments being equal, the ship will be in her 
original trim. 

But when she is set in motion, the effect of these 
weights will be 

AffsO* X 350 + 2":6^x 800 = 973,668 

Forward 47^2 x 350 4-^.4* x 100 + 5M* x 20 = 947,390 

Excess aft tending to make her scend = 26,368 

Such was the effect in the Fox, she scended with vio- 
lence. It may be asked, how is this evil to be remedied 
in the Fox ? If her original line of floatation were to be 
preserved, a balance could be obtained with great diffi- 
culty, by putting weights further forward than the new 
displacement — but as this would not be desirable, it is 
better to let her come by the stern to the amount which 
30 tons of this new displacement will bring her. 

* In the Fox a greater weight was put at a less diBtance than the new 
displacement, as I have done here to illustrate her case better. 
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The moments at rest would be 

ft. tenths, tons. ft. tenths, tons. ft. tenth?, tons. 
Aft 51 5 X 350 + 1 55 X 800 == 48 45x350 -h 
ft. tenths, tons. ft. tons. 
58 55 X 20 + 49 X 23.8 
And she would sit about a foot more by the stem than 
previously. 

The moments of inertia would be 

Aft STS* X 350 + r55* X 800 = 946,680 

Forward 48^* x 350 + 58^5* x 20 + 49* X 23.8 =^ 947,000 



A slight excess forward, which I think is desirable.* 

Evils of such alterations as that in the Fox. — Thus 
30 tons of that displacement which the Fox received 
had better been placed at once above water, where it 
must eventually come before she becomes an easy ship, 
but had still better not have been given her. For 
1st, it ha9 increased the weight, and, therefore, the mo- 
ments of inertia of her extremities, consequently her 
angle of pitch and scend must be greater than previously, 
even though reduced to the smallest quantity that ba- 
lancing can effect ; 2nd, her stability as derived from form 
must be decreased by the new displacement given her, 
therefore she must have more ballast than formerly ; 
and 3rdly, her gun platform cannot be so nearly hori- 
zontal, she being brought by the stem to obtain ease. 

It is true she may sail better for it, but this increase 
of speed might have been obtained without alterations 
contrary to established principles. 

* The action of the water is more intense forward than aft, therefore 
the weights forward may be (I suppose) slightly in excess with advan- 
tage. 
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Solution of the Java's case. — The Java was of about 
2000 tons displacement; nearly 1000 tons of this is 
weight of hull, situated *two feet before the middle of the 
lengthy which was 172 feet; the bowsprit was about 12 
tons^ 90 feet before the centre of gravity, which was, 
say, two feet before the middle, suppose in addition, the 
weights to have been situated as follows: — 

Aft. Hull. Forward. 

51 feet 1000 tons 52.05 90 feet. 
490 tons . . 498 tons 12 tons. 

The moments aA;=26,99i), the same forward 26,990. 
But the moments of inertia are : — 

Aft . . . 1,278,000 

Forward . . - . 1,448,000 



Excess forward, (and she was found to pitch) 1 70,000 

All her ballast was shifted aft to correct this 
fault ; let it be supposed that 100 tons was shifted 
100 feet aft from the centre of gravity of fore-body 

100x100=1,000 l|^=5feet; the centre of gravity 

will be this quantity further aft, and the moments of 
inertia will be — 



Aft 51— 5«x4.90-f48— 5*x 100=1,269,800 

Forward 52T5«x498-f90x5*x i2-|-3« x 1000= 1,865,000 

595,200 

The excess forward nearly three times as much as 

previously. Similarly also on board the Java, they 

shifted all her ballast aft to correct the pitching, and they 

increased it. 

Muchjttdgment necessary to obtain a satisfactory re- 

* It is generally Mtamed to be in itie middle of the length ; thif, 
howeTer, does not affect the argument. 

W 
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suit, even when adding a small toeighK—^AlL other things 
being equal, the greater weights a ship has to carry the 
less chance there is of her being fa^ yet there are cir- 
cumstances under which an increase of weight will cause 
a ship to be faster; i^ for instance, a ship pitches or 
scends much, and this be corrected by the introduction 
of a weight, she will sail faster ; but this must be done 
with judgment, as the same alteration in the line of 
flotation need not necessarily produce the effect. Su^ 
pose, then, a ship of 2000 tons displacement to pitch ; 
1000 tons of this is the weight of her hull with its centre 
of gravity situated in the middle of the length, and the 
bowsprit 12 tons 80 feet before that ; suppose the weights 
as follows : — 

Aft. Hall. Forward. 

50 feet 1000 tons 50 feet 80 feet 

:;03.6 tons . 484.4 tons 12 tons* 

MomenU aft 503.6 x 50=484.4x50+13x80. 

But the moments of inertia are not equal, therefore 
she pitches — 

Aft 50tx503.6 » 1,259,000 

Forward 50«x484.4+80»x 12 = 1,287,000 

Excess forward to make her pitch • 28,300 

If 30 tons be added 25 feet abaft the centre of gravity, 
the effect will be to shift that centre — 

30 x 25:x=750 which ^=.37 
Moment of inertia, 



Aft . . 50— .37«x503.64-25—.37*x30« 1,258,180 

Forward 50-f.37*x484.4-|-80+.37*x 12+.37»x 1000=1,297,896 



A greater excess forward, (and she would pitch more) 39,716 
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Whereas, if the lame quantity (nearly) were added 65 
feet abaft the centre of gravity, the efiPect would be to 
correct the evil complained of-*^ 

Feet. 

«. A ..e^ rt/.o.i ...2,033.6 , -_.Cthe centre of gravity 
31.0x656=2034 which ^-^^ ^1.0001 }^^^^^ ^ 

The moments of inertia aft would be ; — 

Aft 50^* X 503.6+65.6— l*x31. =1,340,000 

Forward 50Ti*x484.4+80+l*x 12+2000=1,340,800 

Slightly in excess forwardi (as it ought to be) 800 

The action of the water being more intense forward 
than aft. Her motions would be so much less^sed by 
this additional, weight that she would sail faster. 

It is not an omcommon practice for weights to be 
shifted in order to trim when sailing, or with a view to 
correct the defect* of depression of the bow by the press 
of sail from an idea of keeping the ship at a line of 
flotation, which will present the least area of midship 
section ; this, however, is generally a very secondary con- 
sideration ; for though it be true (all other things being 
equal) that the smaller the area of midship section the 
better, yet any good that might arise from its being 
small, will be overborne by a bad arrangement of the 
weights, and a bad arrangement of the weights is almost 
certain of being arrived at by such trimming, as a few 
out of numberless arrangements will suffice to shew. 

Suppose a ship of 1000 tons displacement 150 feet 
long ; the weight of hull 500 tons ; its centre of gravity at 
the middle of the length ; the common centre of gravity, 
suppose, to be two feet before that, and the bowsprit, &c. 

* Thif if i def«ct when itoeciurf to any appnekVte flxtest, fuftd vifw 
from a defleieDcy lo longitadinal stability. 

F 2 
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to be 83 tons 80 feet before the common centre of 
gravity ; we must suppose her balanced by the remaining 
weights as follows, 50 tons situated in the same per- 
pendicular plane as the centre of gravity of the hull. 
Moments Aft 179 x 38.1 +2 x 550 = 7,920 
* Forward 260 x 28 -h 80 x 8.3 ^ 7,944 
Mo. of Inertia Aft 179 x 3871* -i- 22 x 550 = 262,000 
Forward 282 x 260 + 80« x 8.a = 262,060 

Sligtly, greater aft . 60 

Suppose her much pressed, and 25 tons shifted 40 
feet aft, from the centre of gravity of the fore-body, 
then the moments of inertia would be : — 

Aft . . =247,300 

Forward . . = 243,056 



4244 

Excess aft, so that she vrill scend, and may steer easier, 
but will be more leewardly. 

If 50 tons be shifted 20 feet aft, from the same place, 
then the moments of inertia will be 

Aft . =248,000 

Forward . . =248,100 



The balance will be preserved, and the ship may sail 
better for the change. 

If 50 tons were shifted 20 feet aft from the centre of 
gravity of the after-body, the moment of inertia would 
then be : — 

Aft . . == 344,750 

Forward . . = 395,285 



50,535 
* The weight and distance are quite arbitrary, yet as truly illustrate 
the argument as if they were taken from an actual design or Teasel. 
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Such an excess forward would cause the ship to pitch 
to a frightful extent. 

And if 25 tons were shifted 40 feet from the centre of 
gravity of the hull, the moments of inertia would be : — 

Aft • . =291,525 

Forward . . =^ 395,285 



103,700 

So great an excess forward that she would pitch to an 
enormous degree. Though these effects in all four cases 
are so different, yet the effect on the trim (as regards 
difference of draught forward and aft) is the same. 
Lastly, suppose 5 tons shifted 40 feet aft from the centre 
of gravity of the hull, which is in the middle of the 
lengthy and the moments of inertia will be : — 

Aft . • . = 270,030 

Forward . • = 265,285 



4,745 

Excess aft, consequently the ship will have a tendency 
to scend, which will certainly increase the longitudinal 
oscillations and retard the vessel. 

From the foregoing calculations it may be perceived 
that it is a very great disadvantage to a ship of the same 
length as another to have to carry a greater number of 
guns,* as is the case generally in the old ships as com- 
pared with the new. The St. Vincent and Queen may 
be taken to illustrate this. The moments of inertia of 
the following guns will give some idea of the amount of 
this disadvantage. 

* From the necessity of having a certain quantity of room for work- 
log the guns in, the greater number must be placed more towards the 
cztremiticf. 
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St. Vincent. 



Dlft. from 
Oeptreof 
draritj. 



2 foremst Iwr-dk guns 
2 aftermost *< 
2 foremost middle 
2 aftermost « 
2 foremost main " 
2 aftermost main 



Excess in St. Vincent 
tending to increase 
her angle of pitch & 
scend .... 



79.4 
90.0 
85.7 
95.0 
79.4 
99.7 



Weight. 
(Cwt) 



56 
56 
50 
50 
41 
41 



Moment of 
Inertia. 



Diet, from 
Gentle oi 
Gravitj. 



703,848 
907,200 
734,400 
992,500 
515,288 
815)080 



4,578,316 
4,045,114 



533.202 



Qt7ESN. 



77.5 
86.0 
83.4 
79.0 
77.5 
85.9 



Weight. 
(Cwt.) 



56 
56 
56 
56 
41 
41 



Moments of 
Inertia. 



660,352 

828,342 
778.960 
698,992 
483,472 
604,996 



4,045,114 



and the moments of inertia of each of 80 more in the 
St. Vincent are greater than the moments of inertia of 
each of 80 more in the Queen. In addition, the St. 
Vincent has 10 more in number though a smaller ship 
by 488 tons. Their dimensions being — 

Length. Breadth. Tonnage. 

St, Vincent 205 fefet 53.6 2602 

Queen 204 60 3100 

The question is not whether of the two the St. Vin- 
cent or the Queen is of the better models for their models 
cannot be directly compared under existing circum- 
stances,* but whether the model of the St. Vincent is 
such that she will rise superior to her many disadvan- 
tages. 

I shall explain upon these principles the case of the 
St. Vincent. 

Admiral Bowles, in writing of the trial between the 

* When these disparities are allowed for, there can be no reasonable 
doubt as to which is of the superior mode/, I will say that the St. Vincent 
is the superior ship also. 
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Queen, Caledonia^ and St. Vincent, says, ** I willtliere- 
fore only add, that, considering the defect principally 
complained of is her slackness of helm, it is very re- 
markable hovr ^ell she stay^ under difficult circum- 
stances^ and I was particularly struck by observing her 
tacked yesterday against a heavy head swell, when she 
and the Albion, without hauling down their jibs, came 
round with perfect ease, while the Caledonia and the 
Su Vincent were, with their head-sails down, nearly 
double the time in stays." 

It is clear from this that the St. Vincent could not 
have been what is called ardent, (that is, having a ten- 
dency to come up to the wind, because of the resultant 
of the water's passing before the mean direction of the 
sails), or she would have come round quicker, and this 
conclusion is justified further, by the fact, that though 
she sailed well in light winds, a little off the wind, when 
hauled close to the wind she fell to leeward, and I have 
been led to understand that in light winds she carries 
lee-helm ; this is most likely, as her masts are all far- 
ther forward than the Queen^s, the fore-mast being about 
1.4, and the main-mast 7.5 feet, and the mizen 6.70 feet, 
but the St. Vincent is said to be ardent in strong winds ; 
this is true in the sense of carrying weather-helm, and 
the alterations which have been lately made in her have 
been made with a view to correct this so-called ardency, 
I say so-called ardency, for it was due to the circum- 
stance of her pitching so much more than she scended, 
and the true remedy would have been to have prevented 
the pitching. 

On the 1 9th of July she beat the whole squadron 
much, and ^ain on the 22nd of July, while she seems to 
have done least at the latter end of the cruize ; her angles 
of pitch and scend were nearly equal at first, but after- 
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wards her angle of pitch was increased to 10^ while that 
of scend was only l^: on the 22nd of July, the last 
day she did at all well^ they shifted 9 tons of bread about 
40 feet further forward, the e£Fect of which would be to 
increase her pitching; this effect would be represented by 
about 105« >c 9 — 65« jy 9 = 61,120, though her trim 
would not be affected one inch ; there was such' an in- 
crease of the angle of pitch on this day in their register 
that I was induced to ask the cause, and was told that 
they had shifted the quantity of bread mentioned ; this 
was afterwards shifted back again, but there was a daily 
cause tending to increase the angle through which she 
pitched ; the water used on board was about 4 tons from 
about 80 feet before the centre of gravity, or less ; her 
wet and other provisions amounted to about six^-tenths 
of a ton, say 40 feet, abaft the centre of gravity, and the 
bread to about four-tenths, 105 feet abaft the centre. 
From which we have 

Effect, 
At rest. In. motion. 
Bread .4 of a ton 105 ft. 42 4,410 

Other provisions .6 „ 40 „ 24 960 

66 5370 
Water 4. tons 30 „ 120 3600 

54 1770 

1770 is the daily effect tending to increase the angle 
of pitch (supposing the centre of gravity to remain 
fixed*) because the moments of inertia of the weights 
in the after-body were daily decreasing by that quantity 
more than were those in the fore-body, which would fully 
account for the fact of her angle of pitch being at the 
* It does not altvr much in this caic. 
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end of the cruize 10^, while that of ihe 8cend was but 
lo ; but in addition 54 was the daily increase of the 
moments aft^ because of the greater reduction of the 
weight forward by the consumption of water, the eflfect 
of which was to bring her more by the stem,* and to 
carry the centre of gravity further aft, the effect of 
which was to increase the moments of iuertia of the 
bowsprit, fore-mast, anchors, &c. forward, which was ano- 
ther reason why her angle of pitch was greater : — further 
her tendency to pitch in the first instance must have 
been great from the circumstance of her mast being so 
forward (an evil which exists in most of our old ships.) 

The effect of increasing the angle through which she 
pitched to 10% while the scend was only 1^, would be to 
make her carry weather helm on a wind,t and steer badly 
off the wind, for as she pitched she would immerse the 
bow and emerge the stem, sayj 7 feet at the extreme 
of the pitch, this would be a difference of draught of 1 4 
feet, we may say the mean immersion forward, when pitch- 
ing thus, would be equal to 7 feet ; now it is said,§ that 18 
inches immersion alters the position of the resultant about 
12 inches; the resultant would be carried forward in the 
case above stated, 4 feet 8 inches ; whereas, if the angle 
of pitch and scend were equal, then as the centre of 
gravity is before the centre, the resultant of the water 
would rather be brought aft, so that if she were balanced 
so as to pitch and scend like quantities, her moments 

* She was found on her arrival to be more by the stern then when 
she started. 

t She would not pitch much in comparaUvely smooth water, therefore 
would not carry weather helm ; she was not said to do so in light winds, 
but the reverse. 

X IQo would give 16 feet, but I take 7 feet as a mean. 

§ By Maitz de Goimpy, a French writer on Naval Architecture, as 
derived from exact experiment. 
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of sail might be brought aft (advantageously) 4ft. Sin. 
But there is a further reason for her carrying weather^* 
helm; when on a wind she would tend to incline to 
her sail ; I say tend to incline, for it is found that when 
the longitudinal inclination is a maximum the lateral 
is a minimum, so that as she pitched she would be- 
come upright, but when she came to the horizontal she 
would again incline to leeward ; the effect of this would 
be, that inclining laterally at the commencement of 
the pitch, the action of the water on the lee-bow and 
6ide forward would be so much greater than that to 
windward, that her bow would be pushed up in the 
wind ; which was the effect complained of. Now the true 
remedy for this would have been either to have shifted 
the masts, or to have lengthened the bow ; if the bow 
had been lengthened 7 feet on the water-line, sufficient 
buoyancy could have been given her nearly to balance 
the moments of inertia, the pitching and scending would 
have been equalized, therefore there would not have 
been any tendency, or not much, to carry the resultant 
of the water forward ; the increase of lateral area fore- 
ward would have balanced the sail far forward, as it 
how is, and have corrected the tendency to carry lee 
helm in light winds ; besides which, this alteration of 
bow would have increased her practical stability, given 
her a better form of bow for speed and weatherliness, 
and would have been a valuable experiment at a small 
cost.* 

Or if her masts had been shifted farther aft, the 

Fore-mast • . 2 feet. 
Main-mast . . 6 feet, 
Mizen-mast . . 7 feet, 

* It wai estimated at £200. 
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this would have brought the moment of sail less far aft 
than it is in the Queen, whose masts in addition to being 
much further aft were very much raked, — and yet I 
believe her point of sail was not too far aft. 

The reduction in the moments of inertia which this 
shift of the masts would make^ would not be equal in 
effect on the motion to the nine tons of bread, which 
were shifted about 40 feet. 

An allowance should be made for her change of trim, 
and alteration of balance, owing to the consumption of 
water before alluded to, else she should be so stowed"^ 
or consumed as not to alter either the trim or the ba- 
lance. And clearly she would be the better for a per- 
manent weight in her bread-room ; it need not be large 
but far aft;. Instead of either of these they have added 
false keel slightly tapering forward, the effect of which 
will be (unless they rake the masts,t or alter the weights) 
to increase the evil of lee-helm in light winds, by carry- 
ing the resultant of the water aft a little, as the keel 
only tapered slightly, and to increase the weather-helm 
when there is more wind ; for by increasing the incli- 
nation, the action of the water, as I have before shewn, 
on the lee side, is increased over that of the weather, 
and the bow is pushed up towards the wind. 

The effect of the increase of heel on stability y to in- 
crease ity may be thus explained. — The resistance (if 
uniform) on a plane, may be considered as collected at 
the centre of the plane. 

* This is an arrangement which all ships require to ha?e made in them. 

t Considerable rake was given to the fore-mast, by which, I think» 
the centre of effort of the sail on it must have been carried aft four or 
five feet, and the weight of the mast with it; if they have taken other 
weights aft also she will be improved ; this is almost to be lamented, a» 
we shall hardly see all the ill effects of the increase of keel. 
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When a ship is sailing with a side wind, part of the 
efFect of the wind is to drive her to leeward^ and the con- 
sequence of which is, that her course is oblique to, and 
to leeward of the middle line. This line is called the 
line of leeway. This falling, or being forced to leeward, 
causes an increase of force on the lee side over that of 
the weather ; this excess may be considered to be acting 
at the centre of the vertical longitudinal plane, and if 
below the centre of gravity, its tendency must be to 
incline the ship ; this centre is always below the centre 
of gravity in men-of-war, therefore, the more the depth 
of this plane is increased the more the centre of resistr 
ance is carried down, and the more also the vessel will 
be inclined ; keel^ therefore, should not have been given 
to a ship said to be wanting in stability.* It is further 
objectionable as it decreases the facility of docking, and 
going out of harbour, &c. 

Weights situated transveTsely from the centre of gror 
vity referable to this law. — This law equally obtains 
with respect to the position of weights transversely, and 
to the motions of a ship round her longitudinal axis, but 
as the sides are similar^ and similar weights are situated 
at similar distances on those opposite sides, the question 
in this case is not whether the moments of inertia of 
one side are greater than those on the opposite,t but 
whether the sum of the moments of inertia are the 
smallest that will consist with the other requisites. I 
say the smallest possible, because in proportion as they 
are great, the hydrodynamic or practical stability will 

• Which is true in some respects, yet not in others, when compared 
with other ships. For she has enough stability when they have not, 
and the reverse. 

t They may be so, of course, but it seldom is so, from the very gene- 
rally similar arrangements of the weights on each side. 
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be decreased,* the vessel will roll through large arcs, and 
the strain on the fabric, will be increased. 

Professor Main^s experiment. — The effect of the 
weight of the sides being extended out may be illus- 
trated by the following simple experiment, suggested by 
Professor Main.f 

Two bars, one 6 feet long, the other 3 feet» were 
placed on the same axis with weights at their extreme 
ends, so that either arm of one bar would balance either 
arm of the other were they cut in two and joined. The 
bars were tied together with a single twine, with a bit 
of hemp moistened with spirits of turpentine between its 
threads, which was set fire to at the instant of making 
the bars revolve on the axis. The barrs revolved together 
till the twine was burnt, and from that instant the 
number of revolutions of each bar were counted ; a mean 
taken of several trials, shewed the number of revolu- 
tions of the long bar to be to those of the short bar as 
3.5 to 1. 

Making due allowance for friction, and resistance of 
the air, and the accelerated motion of the short bar 
through its being tied to the other, it is to be concluded 
that the same moving force produces four times as great 
'^ angular velocity ,^^ and therefore of momentum, in the 
long bar as in the short bar. 

Mr. Henwood?$ experiment. — The same law^was also 
practically shewn by another experiment with two mauls 

* The only exceptioD to this is when the water is glassy smooth and 
when the solids near, above and below the water-line are so nearly 
equal, as not to cause a rise of the centre of gravity^ when the vessel 
inclines. If these solids are not practieaUy equal, then in addition to a 
smooth sea there must be a uniform pressure from the sail, which can 
0nly be with a side wind. 

t Of the College at Portsmouth. 
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fitted 80 as jo strike on bohs. Holes were bored with 
the utmost precision in a block of wood of uniform soli^ 
dity, and copper bolts cut from the same bar^ were 
driven two inches each into the block for the experiment. 
The two mauls used were )d lbs. each, one fitted to 
descend by gravity in a circular arc of 3 feet radius, and 
the other a 6 feet radius. It is well known that a heavy 
body let fall from a height of 1 foot, acquires a velocity 
of 8 feet a second; if it descend 4 feet it acquires a 
velocity of 16 feet^ and if it descend 16 feet a velocity 
of 32 feet The object in the experiment was, to make 
the maul with the 6 feet radius strike the bolt with pre^ 
cisely twice as great velocity as the maul with the 3 feet 
radius should strike the bolt : accordbgly, it was neces^ 
sary to allow the 6«feet (rad.) maul to descend from a 
height of 4 feet, and the d-lbet (rad.) maul from a height 
of one foot, and then the velocity of the former, at the 
instant of impact on the bolt, was precisely double ol the 
velocity at the instant of impact of the latter. 

The result obtained from many such experiments has 
been^ that the effect produced by the 6-feet (radius) 
maul, was more than four titlies that produced by^ the 
3-feet (rad.) maul. 

And thus the law of moving bodies, on wbijch the fore- 
going calculations are founded, is proved by experi- 
ment ; — because when a ship is pitching, every, weight 
that is double the disrtance from the axis that atiQtber 
weight is, has double the velocity of that other weight. 

A third experiment was made with two bars, one 3 feet 
long, and the other 3 feet 4 incb^s^of equal breadth 
and thickness, and loaded with equal weight at their 
ends. The weights of the bars would represent the 
weight of the decks of the Rodney and Albion respec- 
tively, and the equal weights placed on the ends of the 
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bars would also represent the weights of the sides, guns, 
&c. of those ships. These bars were made to revolve, 
tied together like the former, and the number of rQVO- 
lutions counted from the instant the twine was burnt 
through ; a mean of a number of trials shewed the re- 
volving force or velocity of the first to be to that of the 
second as 4 to 5. 

Albion and Modney compared, with the results from 
this law. — Assuming that the sides of the Albion atid 
Rodney are of equal weight, and that weight to be 500 
tons, then their breadths being respectively 60 feet and 
54, the moments of inertia of these sides would be as 
4.5 to 3.1, being a slightly greater ratio than the weights 
and bars give ; — ^the difference arises from the friction in 
the bars. 

But we find the Albion rolling 13 times, while tlM 
Rodney only rolled 8 times (under similar circumstances), 
and the Albion rolled through 49^,'** while the Rodney 
rolled but through 127o, which gives a ratio in the extent 
of 1.8 to 1, and in angular motion of 12.94 to 1. 

The peculiarity of the form accounts for some of this; 
on reference to fig. 14, pi. 4, it will be seen, thut a per- 
pendicular line is drawn on the midship sections of these 
two vessels, cutting off a section of six fdet froro the side 
of each, and when the section of the Rodney is laid over 
that of the Albion, it proves to be the lai^r by the part 
not shaded, the sections being about in the ratio of nearly 
2 in the Albion to 8 in the Rodney, or the capability of 
resisting rolling is in a ratio inverse of the for^e which 
obtains in each to cause them to roll, the effect on the 
extent of the roll of these two ships, arising from their 

* With such an extent of roU it seems of little avail to arrange that 
the crown of the magazine shall be below water— tbei^ ocmkl not be 
mnch difficulty in firing into her magatlne. 
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form at and near the water-line^ and from the difference 
in the amount of the momeaU of inertia of their sides, &c. 
ought to be nearly as in the 

Albion 4 X 3 = 12 

Rodney 3x2= 6 
or the Albion (from these two causes), should roll 
through double the arc the Rodney did. The force 
exerted in rising the centre of gravity of the Albion on 
each successive roll may tend to diminish this quantity ^ 
but in its fall again it increases the rapidity of her mo- 
tions. True the Rodney has much more ballast, which 
of course would tend to reduce her angle of roll, but if 
so, her lower deck guns were 1 foot 4 inches higher than 
the Albion's, she is also higher between decks, so that 
the remaining guns are even still higher, and in addition 
to these, the weight of the men, decks, the hull above 
water, &c. are higher — producing an effect to increase 
the angle of roll, almost as much as the ballast does to 
c^ecrease the angle of roll. In the Rodney is shewn the 
advantage of some ballast, in the Albion is shewn the 
disadvantage of not having it, and were she tried in a 
sea, with only a month's provisions and 100 tons of water, 
the want would be more palpable. 

It is quite evident that these evils of rapid and exten- 
sive motion in a seaway cannot be corrected, except by 
an alteration of the form ; for if weights be raised with 
a view to diminish the rapidity of the roll, the extent of 
it will be increased, — but this is too great already ; and if 
the weights be lowered to decrease the extent of the roll, 
the rapidity will be increased, — ^but this is too rapid al- 
ready.* There are two other alternatives — ^by taking 
weights out, or by putting weights in, — to attempt to cor- 

* The increase of keel which they have given, if associated with in- 
creased weight, ought to do her some service. 
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rect the evil in her, and those of her form. If the weight 
is taken out from, or below the centre of gravity (from 
her form) there must be a reduction of stability, and 
therefore an increase of the extent of the roll ; and even 
if from sufficiently high above the centre of gravity to 
compensate for the loss of stability from the decrease of 
breadth at the water-line, the extent of the roll will be 
increased, because, the distance of the weights above the 
centre of gravity will be increased, and with that increase 
their moments of inertia will be increased. If the 
weights are increased, the extreme breadth (immersed) 
will be increased, and she will not sail, as has been 
shewn. 

Stability not the cause of a ship's rolling^ but having 
it would prevent it. — Tlius it appears that ships which 
roll much do so, not because they have too much stabi- 
lity, but because they have too little.* In general it 
has occurred, that those ships which had a great hydro- 
static stability have rolled much, and thence it has been 
inferred that stability was the cause ; whereas the cause 
of the rolling was the large moment of inertia of the 
sides, owing to great breadth, from which the large hy- 
drostatic stability was derived; for as we have seen, where 
the moments of inertia are large, the practical or hydro- 
dynamic stability is small,t as compared with the hydro- 
static. People esteeming these two stabilities to b€ 
equal, have been led into this error ; but the fact is, the 

* Stability may be defined to be the resistance which a ship offers to 
being inclined from the upright position, and tends to restore her if 
inclined, whether that inclination be transverse or longitudinal. 

t The Rover was said to have lurched to 37^ in the North Sea ; she 
had very great beam, which I suppose also shortened her period of 
service. 

The Carysfort also has been complained of in two commissions* a^ 
being wanting in stability. 

O 



{)eribd8 during which the water at sea is smeotb ave so 
short, that the stabilities should nev^r be consideped as 
^ual, they being so only when there is no motion, 
^h& we shall be led into the construction of mill-pond 



In this law will be found sufficient to account for such 
a description of ship sailing well in the Mediterranean^ 
but being wholly unfitted for rough seas. 

The Alfred illustrates this view. — But so great is the 
effect of a large moment of inertia to make a vessel in- 
cline, that however otherwise well formed she may be, she 
will roll, nay, be even so wanting in practical stalulity a^ 
to be in danger. The Alfred, otherwise a fine ship, rolh 
very considerably, and she has great beam as compared 
with the Winchester, which is comparatively easy, as a 
proof of which I may give the fact, that she has been a 
fiEivourite ship and in commission nearly 20 years, or five 
commissions, without "a repair/** while the Alfred, 
after two commissions, has required a large repair. 

It seems to be the case, that the Alfred was wanting 
in practical or bydrodynamic stability, for when she was* 
in the Mediterranean, she was said to have inclined to 
87 degreesf in a squall, and her lower masts were short- 
ened three feet in consequence* 

Alfred and Winchester cowiparerf,— The dimensions 
of these two ships are : — 

Length. Breadth. 
Alfred. . 173.8 48,2 
Winchester 172.0 44.2 

* This is a technical expression, to denote that the damage sustained 
is considerable. 

t Whether she went over this quantity or not, is not the question, but 
whether she went oyer sufficiently to establish the assertion that she was 
WMiting in stability. 
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From the circamstanee of the great Welglit of hull of 
the Alfred over that of the Winchester we may assume 
that the weight of her sides and guns is 400 compared 
wkh 250 in the Winchester, but without a question, they 
are 100 tons more than those of the Winchester. This 
gives the moments of inertia as aboye, from tirhich it 
appears that the iiiclining forces differ by a greater quan- 
tity than the stabilities which their dimensions could give, 
so that we have every reason to expect that the Alfred 
would roll more than the Winchester^ because o^ having 
a less practical stability. 

Force to lAcreara the roH as Force to resist the roll As 
In Alfred 120.3 | 19.3 

Winchester 11.2 I 14.8 

The Inconstant rolls much for the same reason^ and 
the Raleigh will roll, but the Constance still more, and 
indeed, all other things being equal, the greater the beam 
the more a vessel will roll, and the greater the displace^ 
ment perpendicularly beloW the water-line, (all other 
things being equal) the less wilt be the effect (on the 
rolling) of increased beam. 

This law is als& to be observed in estimating the effect 
of weights on the horizontal motions. 

If a vessel has her centre of gravity of displacement 
only a little before the middle of the length, in all pro- 
bability the moments of inertia of the ibre^body (because 
of the bowsprit and anchors being in it) will be in excess^ 
then if the after^body be fine and the vessel be trimmed 
nearly to an even keel^ she will be vei^ likely to miss 
stays^ because the power of the rudder (from its small 
immersion) would be small, the resistance to turning 
offered by the after-body, because of the large flat sur- 
fiace (of a fine run), would be great^ and the power (the 
rudder and the after sails) would be applied at £he oppo- 

G 2 
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site end of the lever to that in which the moments of 
inertia were greatest. 

And if the weights are comparatively centralized, this 
case would be aggravated. For, as the power in the 
rudder is small, (small comparatively at first, and smaller 
because of the ship's having lost her way) when the 
after sails have ceased to act in that way, her turning 
will depend upon the momentum of the extremities and 
sides, which would not be great if the weights were cen- 
tralized. 

This may be the Pique's case, and the remedy would 
be to rake her masts or shift them further aft, bring her 
more by the stem by a small weight very far aft^ and 
reduce the angle of pitch and scend by balancing the 
moments of inertia forward and aft. 

If a ship have great proportionate length and her 
weights centralized very much, and if her centre of 
gravity of displacement is considerably before the middle 
of the length, she being on an even keel, though the 
moments of inertia forward be not in excess yet she will 
stay badly, for the power of the rudder in this case will 
be less (supposing the rudder to be of equal width each 
trim) from its being less immersed, than in the former 
case, and the resistance offered by the longer after-body 
will be greater, — consequently, though she may come to 
the wind quick, because of a small moment of inertia in 
her sides and extremities, yet from want of that inertia 
afterwards to overcome the great resistance of her long 
after-body, she will not continue her motion in turning, 
and she will, soon after coming head to wind, gather 
stern-way, even under favourable circumstances. 

This is illustrated in many ships when they are light ; 
the bread*room being in the after extremity and being 
empty^ the moment of inertia of the after-body is much 
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reduced, while the resistance of the water is very little 
reduced. Should she be less by the stern, the action of 
the rudder will be reduced, the centre of gravity will be 
carried forward, and the length of the after-body in- 
creased, and the case would be worse. 

With an exception, all the ships in our service would 
sail better and work better, if brought more by the stem 
than they are ; but it must be done by shifting small 
weights very great distances aft, and not by greater 
weights less distances. 

The effect of weights being as their distance when at 
rest, and as the square of their distance when in motion, 
the stowage of ships should be regulated with reference to 
this law, — that is, that every thing put on board should 
be referred to the centre of gravity of displacement, so 
that the moments of inertia, both before and abaft, should 
be equal, or only such irregularity as experiment should 
determine to be expedient. Thus, for instance, having 
stowed a ship with the moments of inertia as nearly equal 
as it could be practically arrived at, if it should be found 
that she pitches, a small weight should bemoved a great 
distance aft, and (to preserve the line of floatation) a 
large weight a small distance (a distance that shall 
make the moments of the weights equal) forward ; should 
she still pitch, but in a less degree, it may be shifted 
further aft, or a greater weight the same distance aft, 
balancing its moment as before, — while, if she is found 
to scend on the first occasion (which is more likely) the 
operation must be simply the reverse. 

The weights generally^ in men-of-war, cannot be too 
much centralized if the above rule be attended to. 

The provision and water should be so stowed that their 
consumption will effect an equal reduction of the 
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moTMnts and of the moments of inertiii before and abi^ 
the centre of grayity.* 

In the constructipn of the ship the weights of the fore 
extremity might be vastly reduced in weight, by shorten- 
ing the upper decks^f by reducing the scantling of the 
beams where they are shorter than the beams generally ; 
the timbering of the bow^ as it would be comparatively 
straight, might be lessened, and the area of the bow might 
be lessened with advantage^ and with it the shocks which 
the bow would receive ; so also might the strength of the 
bow be reduced. It is even possible that the effective 
strength wpuld be increased, for nothing is so destructive 
to a ship's general durability (wherp she has to be driven 
by a great power against a bead sea^) as a full bow. 

AUo I have no doubt but t;hat it will be found that 
sxifih enonQous boweprits as are now in use may be dis- 
used with considerable advantage^ for, by their action 
now in making a ship pitch they carry the resultant of 
the water further forward than, the resultant of the sail is 
carried by their extension forward. 

* For this reason the stowage of the bread Airther forward, as in the 
IVafiUgar, would be better, were its removal forward compensated for 
by ballast in the bread-room. 

t The upper decks of the Leander, by Mr. Blake, and the Termagant 
by Mr. White, are advantageously shortened, yet not nearly enough. 



LECTURE IV. 

2%e importance of science when designing steam 
vessek. — In no department of maritie architecture is the 
aid of science more required than in the designing of 
steam vessels for war ; certainly in no other branch is the 
departure from scientific principles attended with such 
serious consequences to the interest of the coimtry. 

For great speed must be attained at any cost ; and if 
the form of the vessel be bad, it can be attained only by 
great power, great first cost, and an increase of cost when 
ii^ work, therefore every fault in form is magnified. 
Velocity varies as the ^ of the power, so if the speed is 
to be doubled the power must be increased (all other 
things being equal) 8 times ; then^ as this description 
of motive power is of immense weight, (so great that 
a difference in the description of boilers alone may make 
a diflference of weight equal nearly to the weight of the 
whole motive power of a sailing vessel equally large,*) 
so, if this power be not increased or applied with 
judgment, it will immerse the vessel too deep, and pre- 
vent, in many ways, that which it was intended to pro- 
duce, speed !t 

The principles which should guide the same for steam 
as for sailing vessels, — The principles which have been 
already stated as those which should guide in the con- 
struction of sailing vessels are equally applicable to the 

* Greater power to lome yesnels would only serre to make a larger 
hole in the water. 

t The difference between the weight of the Terrible's boilers and those 
of the RetribntioD it said to be 80 tons, about the weight of the masts of 
a large frigate. 
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construction of steam vessels ; the difference consisting 
only in the difference of degree in which it seems expe- 
dient the several properties should be given ; so entirely 
is this the case that we may reasonably expect that 
the improvement, demanded by economy, in the form of 
steam vessels, will lead to a material change for the 
better in the form of our sailing vessels also. 

The points of difference will be better seen by a state-^ 
ment of the required properties. 

The requisite properties in a steam vessel of war. — 
The requisites in a steam vessel of war are a long rang* 
ing and proportionably heavy armament, sufficient la- 
bility to insure the ease and power to use this armament 
to advantage, great speed, coals equal to the consump- 
tion of a long distance,* together with sufficient pro- 
visions and water for the crew: and, if a large vessel, 
accommodation for troops with their baggage : and these 
qualities should be obtained at a moderate draught of 
water. The property of sailing fast with comparatively 
little sail will be a consequence of attaining the above 
properties. 

£[ow these properties may be obtained.— To effect all 
these, the proportionate length to breadth must be great, 
{much greater than in a sailing vessel), the mean breadth 
must be great, as compared with the extreme breadth, 
the difference between the draught of water when with- 
out coals in, and when with coals in, should be small ; 
the form of bow should be that which would offer the 
least resistance, and the after-body that which would oc- 
casion least minus pressure. 

Reasons why length may be greater in a steam vessel, — 
The proportionate length to breadth may be greater in 

* A vessel may stow "a great many days' coals/' and yet not be able 
to effect a long distance. 
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a steam vessel than in a sailing vessel, because since the 
power of the latter is derived from the wind, it ceases as 
she comes round head to wind, while the power of the 
steam vessel continues throughout her revolution, there* 
fore their comparative time of turning does not depend 
upon their length, though their forms otherwise might be 
the same, for a steam vessel^ though longer^ will generally 
turn quicker than a smUng vessel ; and the proportionate 
length must be great, 1st, in order to keep the area of the 
greatest section small, and yet to have sufficient displace* 
ment with a small draught of water to carry the necessary 
amount of weight ; the greatest section should be small 
as (all other things being equal) the resbtance increases 
in a greater ratio than the dimensions, 
-r Chevalier Borders result. — It was found by Chevalier 
Borda, that the resistance with the same velocity to a 
surface of 
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and therefore that the area of the greatest section should 
be the smallest possible. The principle is generally ad- 
mitted in merchant steamers. 

The proportionate length must be great, 2ndly, in 
order that the difference of draught shall be small ; and 
this last should be small, otherwise at starting the floats 
will be too much immersed, and therefore the engine 
will not work up to its most efficient speed, and when 
afterwards lightened they will be too little immersed, and 
the engine will run beyond its efficient speed ; but even if 
this could be adjusted there is a certain leverage which 
is best suited to all the circumstances, and the less the 
ifange above and below this the better. 

But this small area of greatest section should be ob- 
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tained as I have stad» wtth a proporddDably small ex^ 
treme breadth^ because if the breadth be great, the bio* 
xnents oi inertia of the sideS) paddle-wheels and their 
fittings will be very great^ the practical stability will be 
leduced, and the vessel will roll through large arcs, and 
her speed will be reduced ; also, from this the paddlee 
will be less effective^ for the one will be much more inn 
mersed and the other much more emerged than is suita-* 
ble, and will be more so than in a vessel of less beMy^ 
even though she rdled through an equal arc; and further^ 
the paddles will be much more liable to reoeive damage^ 

Secondly^-^The extreme breadth should be proportion* 
ably small^ with a view to keeping the weight of th^ 
vessel small, for the greater the breadth the greater 
must be the scantling (for equal strength), and conse-^ 
<|aently the weight will be greater where the breadth is 
greater. 

Thirdly. — The extreme breadth should be small, with 
a view to keeping the resistance small, for a broad and 
shallow plane is more resisted than a narrow and deep 
plane, though their areas are equal. 

Du Bua1?8 experiment. — The following experiment of 
Du Buat's, from which he deduces the above, will also 
assist in explaining what the form of least resistance is ; 
therefore I give it in full. 

He contrived a very ingenious instrument for explain- 
ing his theory, that the pressure of water in motion, on 
the surface along which it glides, is equal to that which 
it would exert if at rest, minus the weight of the column 
whose height would produce the velocity of the passing 
stream. A square brass plate A B G F, (fig. 20) w€Ui 
pierced with a great many holes, and fixed in the front 
of a shallow box H K, represented edgewise. The back 
of this box was pierced with a hole C, in which was in- 
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sorted the tube of glass C D £, but square at D<. This 
iustrument was exposed to a stream of water which beat 
on the brass plate. The water having filled the box 
through the holes, stood at an equal height in the glass 
tube, when the surrounding water was stagnant, but 
when it was in motion it always stood in the tube above 
the level of the smooth water without, and thus indicated 
pressure occasioned by the action of the stream^ 

When the instrument was wholly immeieed, there was 
always a considerable accumulation against the front of 
the box, and a deficiency behind it. The water before 
was by no means stagnant ; indeed it should not be, (as 
Du Buat observes), for it consists of the water which was 
e&capii^ on all sides, and therefore upwards from the 
asusof the stream, which meets the plate perpendicularly 
in C considerably under the surface. 

It escapes upwards ; and if the body were sufficiently 
immersed, it would escape in this direction almost 83 
easily as laterally. But in the present circumstances it 
heaps up till the elevation occasions it to fall off sidewise 
as fast as it Is renewed. 

When the instrument was immersed more than its 
semi-diameter under the surface, the water still rose 
above the levels and there was a great depression imme- 
diately behind this elevation. In consequence of this 
difficulty of escaping upwards, the water flows off late- 
rally ; and if the horizontal dimensions c^ the surface be 
great, this lateral efflux becomes more difficult and re- 
quires a greater accumulation. From this it happens, 
that the resistance of broad surfaces equally immersed 
is greater than ,in the proportion of the breadth. A 
plane of two feet wide, and one foot deep, when it is 
not completely immersed, will be .nore resisted than a 
plane two feet deep, and one foot wide; for there will 
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he an accumulation before both, and even if these were 
equal in height the additional surface will be greatest 
in the widest body ; and the elevation will be greater, 
because the lateral escape is more difficult^' Here Du 
Buat speaks only of the plus pressure being greater on 
the broader surface ; but when the minus pressure is 
added the disparity will be even more apparent, for it is 
evident, that as the wiater has a greater distance to flow 
in behind to fill up the vacuum, and only the same time 
to efiect it in, the pressure cannot be so great, particu- 
larly as the water in this case is pushed in by a column 
varying from 1 foot to 0, or a mean of six inches, while 
in the case of the deep board it is a column varying from 
2 feet to 0, or a mean of 1 foot in height. Now this is 
not strictly the case of a ship moving in still water, but 
it differs mostly in degree. 

The mean breadth should be large. — The mean 
breadth, as compared with extreme breadth, should be 
large, in order to obtain a large displacement and con- 
siderable practical stability from the form, as stability 
arising from having the centre of gravity low is injurious 
to the speed of steam vessels, it tending to increase the 
rapidity of their motions in rolling, which are already 
disposed to be more rapid than in sailing vessels, because 
the moments of inertia of their masts and yards are so 
much less. 

A great practical stability derived from form is neces- 
sary, that the vessel may not roll to too great an extent, 
and that she may preserve a sufficiently stable platform 
for her guns; 

But this practical stability will not be sufficient, 
unless, in addition, the vessel be fine at the fore-foot and 
heel, which will tend to decrease the resistance, and 
further contribute towards giving her the properties of 
answering her helm easily, and not requiring it, exc«jpt 



to alter course, while (all other thiags being equal) 
she will turn quicker because of that form of fore-body, 
as has already been shewn^ when speaking of the turn- 
ing of sailing vessels. 

The evils of a bad form being magnified in a steam 
vessel, it is necessary to establish more nearly what the 
form of bow for least resistance is. 

Examination relative to the best form of bow, — Sup- 
pose fig. 9, Plate III. to represent the plan of a horir 
zontal section of one side of a bow. It will be seeu that 
it is divided by lines perpendicular to the keel into equal 
portions, and that perpendiculars are drawn from the 
second line to the point of intersection of the first line 
with the outline of the bow, and from the third to the 
point of intersection of the second line, and so of the 
remaining. When motion is given to the vessel in the 
direction of her keel and ahead, each section being 
alike in length, will impart to the water it comes in 
contact with an equal velocity in that direction, but 
each section will impart to the water a velocity in a 
direction perpendicular to this, and different in degree 
in proportion as their respective breadths are different. 
As the velocity in the first direction is the same in 
amount for each, it may be disregarded, while we con- 
sider the consequence cf the difference of velocities 
imparted because of their difference of breadth; this 
velocity is different, as is evident from the fact that 
before 1 can move its own length ahead, it must push 
the water before it out to a, while 2 may advance a 
like quantity, after having pushed the water out only 
by the distance 2 6, and 3 by the smaller distance 3 c, 
and so of the remaining sections ; the consequence of 
this will be an accumulation of water principally on the 
1st section, because the velocities imparted by the sec- 
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tions are less in proportion^ as they ate more distant 
from No. 1 ; so that the difficulty of escape for the water 
from any section is increased by the accumulation which 
arises from the difficulty of escape fer the water from 
tiie following sections 6, 7, 8^ as may be ; therefore, 
the accumulation on 1 will be in proportion to the velo- 
city which it imparts^ together with the difficulty of 
escape for the water from the form of the other sections, 
and when the Telocity of the vessel is great, this accu^ 
mulation will take place to a greater extent ; nor can 
this be confined to the surface, for if the lower parts of 
the bow be similarly formed, a like process will go on, 
diifering only in degree ; therefore the water from sec-> 
tion 1 cannot flow out by passing over the water from 
No. 2, leaving that water, and the water of the following 
sections to act on, and be acted upon, by each its own 
section, for the whole column of section 1 on each 
portion of the column of section 1 would have to rise 
above each portion of the column of section 2, which is 
impossible ; instead of which, when the vessel is going 
fast, a stream flows outwards from section 1, fast ib 
proportion to the accumulation, which will be greatest, 
(all other tJiings being equal ) when the breadth of section 
1 is greatest, or in other words, when the bow is most 
full at that part, and the effect of this current will be 
to intercept and prevent the pressure of the water on 
the after parts of the bow, which wouM take place were 
it not for this current. We have seen from Chevalier 
du Buafs experiment, that the pressure is very great 
at the centre, and small at the outer edge, and, indeed, 
he shews t^at there is what he calls a non-pressure at 
the outer edge, as part of the water which entered at 
the centre came out at the edge, not being prevented 
by pressure there, doubtless^ because the current out- 
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wards from the centre intercepted the pressure that 
woold otherwise have taken place upon the edge. From 
this experiment he establishes the proposition « that the 
pressure which water, in motion, exerts on the surface 
along which it glides, is equal to that which it would 
exert if at rest^ minus the weight of the column whose 
height would produce the velocUy of the passing stream. 
From which^ and the preyioiis reasoning, we must con- 
clude, that the effect of such a form of bow would be to 
increase very much the pressure and support near the 
middle line of the bow, and decrease very much the 
pressure and support at the after parts of the bow and 
Side, where it would be most efficient for stability, and 
as a consequence, the practical stability would be very 
much reduced. If a sailing vessel, when on a wind, she 
would incline considerably,'and when off the wind, she 
would roll considerably, while a steam vessel would roll 
more, and both would meet with more resistance than 
if the bow were straight. 

Effect of the straight bow, — Suppose the bow straight, 
as in fig, 10, Plate III. From each section of this bow^ 
the water would receive an equal velocity, but as the 
ship is mpving ahead, the water cannot pass off if she is 
moving fast, and in proportion to this speed there will 
be an accum^ulation at 7, and greater at 6y and greatei» 
at 1 , because the accumulation at any one section pre^ 
vents the outward passs^ of the water from that im^ 
mediately before it, and throughout afterwards, and 
therefore the passage of the water outward from the 
1st section will be most resisted ; and an accumulation 
will take place then, though not to that degree that it wiil 
before a vessel whose bow is convex ; therefore << thc( 
straight bow^^ is better than '^ a convex bow.** 

But it will be observed that No. 10 continues to im« 
part an equal velocity at the end of the bow to tliat 
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which it imparted at the commencement of the bow, 
the effect of which would be to carry the water out an 
unnc cessary distance, and thus expend power unneces- 
sarily; besides which, it would cause a deficiency 
of water at the after end of the bow and side, which 
would reduce the practical stability. To obviate this it 
would seem, that the after part of the bow ought to be 
curved aft, so that the velocity of the water at or near 
the middle of the bow should gradually become less as 
it approached the termination of the bow, so that when 
arrived there, it should have no lateral motion. The 
previously described action in producing an accumula- 
tion on section 1 would still take place, but only from 
the sections before the middle of the bow, and therefore 
to a less extent. 

Borda found that the most prominent part of the 
prow changes the action of the fluid on the succeeding 
parts, rendering it totally different from what it would 
be were that part detached from the rest, and exposed 
to the stream with the same obliquity ; this is quite in 
accordance with Du Buat's experiment, and may 
arise partly from the cause stated, and from the fact of 
its earlier action on the water, for it may be seen, when a 
Vessel is going fast, that the water is raised a consider- 
able distance before her, and the more high as it is 
nearly in the direction of the central lines of the ship, 
communicated no doubt exactly in the same manner as 
motion would be communicated by billiard balls — strike 
the first in the direction of the others, and the last will 
jump off; so, in some measure, the particles of water, 
and as long as the foremost part of the bow is badly 
formed^ it matters little what form the after part has. 
The general practice has been to form the prow badly, 
and hence the conclusion that it did not matter much of 



97 

what forihtbe bow was. The accumulation which takes 
place when the foremost part of the bow is badly formed 
becomes a kind of water-bow, which rather imparts to the 
anterior particles a motion in the direction in which the 
vessel is moTing, so that they are not driven out laterally, 
but merely escape out, seeking a level ; whereas, if the 
foremost sections were formed by a concave curve^ so 
that the foremost section should impart the least velocity 
and the middle section the greatest, no water-bow 
would be formed, the resistance would be less than by 
any other form, and the practical stability would be 
more, because the accumulation on section 1 would not 
take place. 

It has been shewn that a full after-body at the water-line 
is the best form for keeping the minus pressure small, 
and it has the further advantage of increasing the dis- 
placement, besides^it tends to make a vessel steer better. 

Du Buat found that '^ a prismatic body, having its 
prow and poop equal, and surfaces parallel, and plunged 
horizontally into a fluid, will require a force to keep it firm 
in the direction of its axis equal to the difference be* 
tween the real pressures exerted on its prow and poop." 
Now inasmuch as the plus pressure must be greater 
thanthe pressure aft (the extremities being equal), from 
which the minus pressure is deducied, a pressure will 
be required to keep her steady ; but in proportion as 
the after-body is increased the diflFerence of pressures 
will decrease, and the amount of power requisite to 
keep such a form steady will decrease also, consequently 
her helm will be less often required. This form has the 
farther advantage of ofiering little opposition to turning, 
as the line aft is full and round, rather than flat.* 

^ This is exemplified in the Chinese smuggling: boats, which tura sery 
easily : models of them may be seen at the United Service lustitution. 

H 
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The same attention, or even more, should be given 
to the disposition of weight in the construction as was 
recommended in sailing vessels ; the upper decks gene-* 
rally may be very greatly reduced in length ; the head^ 
knee, and bowsprit may be smaller^ as they considerably 
increase the tendency to pitch, and also retard her in 
turning, and the bulwarks should tumble in rather than 
out, as has been the fashion^ without considering the con- 
sequences, and finally, the vessel should be stowed so 
that the moments of inertia before and abaft the centre 
of gravity should be equal. 

Experience seems to shew and reason to establish, 
that the proportion of length to breadth should be at 
least six to one,* and in a still greater proportion for the 
highest rates of speed. 

The Black Eagle of the best form of any of the 
war steamers. —With. the exception of the Black Eagle 
I should have to refer to merchant steamers for an illus- 
tration of the truth of these views, so comparatively 
defective are all of our men-of-war steamers. The 
Black Eagle approaches in form and proportion to that 
which has been described as the best form, and she is the 
fastest vessel in proportion to her power and size that we 
have.f The Victoria and Albert, and the Retribution, 
have a feature in common with the Black Eagle, which 
is characteristic of: the form described, but in tiiem it is 
so incongruously associated, and its efiPects otherwise 
marred by a bad arrangement of the weights, that their 
performance is far short of what it should be* In each 
the centre of gravity of displacement is abaft the middle 
of the length. This centre being abaft die middle in 

* I have been informed that Euler^ after elaborate calculations, came 
to the conclusion, that 6 to 1 was the best proportion for great speed, 
t I do not include reisels in the Packet senrice. 
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the Victoria and Albert has been said to have been the 
cause of her ^^ steering badly." And further it has been 
said, that ** no ship will steer well which has her centre 
of gravity of displacement abaft the middle on the water- 
line." This opinion is thought to be substantiated in 
the case of the Victoria and Albert^ by the fact that she 
" steers better" now that this centre is less abaft the 
middle than it was. Such loose reasoning, considering 
concomitances as necessarily causes and effects, cannot 
be too severely condemned, for it has been the cause of 
infinite mischief : it would be equally rational to argue, 
that because a vessel pitched more after being brought 
more by the stem,* therefore pitching is always occa- 
sioned by shifting weights aft. 

As no very intellegible idea is meant or conveyed by 
the expression "steered badly," I may define that I 
believe her defect to have been, not that she did not 
answer her helm when applied to alter her course, so 
much as that she required a too frequent use of it to 
keep her on her course. 

I fully admit that in proportion as she has been 
brought to her present trim, with the centre of gravity of 
displacement less abaft the middle, that she has required 
less '^ steering," and that in proportion as this centre may 
be brought aft again in the same way as it was before, so 
she will require more " steering,*' or a more frequent use 
of the helm, — and yet I say, that the question is not one 
as to the effect of the different form, but of the effect of 
the different position of the weights. 

Explanation of the Victoria and Alberts case. — From 
the circumstance of the Victoria not having guns, from 
the lightness of her sides (owing to the peculiar way in 
which she is constructed without tin^bers,) and from the 

* See the cases of the Java add Madagascar. 
H 2 
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circumstance of her having empty passages along her 
sides, her weights are very much centralized transversely, 
and they are comparatively centralized longitudinally 
also, therefore the moment of inertia of her weights 
would be small, and therefore would require compara- 
tively little force to set them in motion (horizontally in 
this case), so that she would be more easily deflected from 
her course than vessels of her form ordinarily are, and 
would require either more use of the helm, or eL-e more 
flat surface parallel to the keel, to keep her on her course. 
And of course she required less frequent use of the helm 
after she received an increase of flat surface. A further 
consequence cf the small inertia of her sides was, that 
the effect of a disparity between the moments of inertia 
of the fore and of the after-body was more injurious than 
if their inertia had been greater. Those of the fore- 
body are in excess, though their whole amount is very 
much less than it ordinarily is in vessels of her dimen- 
sions. This vessel, in addition to a bowsprit, anchors, 
and cables, has an extensive cooking range close forward, 
unbalanced by a corresponding weight aft; and this 
would have been even worse were it not for her broad and 
heavily ornamented stern. Now the eflFect of moving 
. the centre of gravity of displacement forward is to 
shorten the distance, and therefore to reduce the moments 
of inertia of the weights forward, and increase them in a 
like proportion aft, and thus practically to obtain a 
balance ; and the more nearly poised these are the less 
often will the helm be needed — and when used, will be 
more eflTective for having the weights brought nearer. 
In proof many familiar examples will suggest themselves 
to the reader, but I may mention one, the efiPect in 
which is very sensibly felt, the running lead into the 
loom of an oar — the whole is made heavier, yet itia-much 
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more manageable ; so also would the Victoria have been 
had they put the weight near the moving power. In the 
formation of her bow, which is a little convex close for- 
ward, will be seen a sufficient reason to account for her 
being deflected from her course. 

Metribution^s case, — ^The Retribution also has the 
centre of gravity of displacement abaft the middle of her 
length, and I believe no fault has been found with her 
steerage. She ouff/it to be comparatively fast, and I 
doubt not would be, were she less out of balance— for 
instance, more than a ton weight might be taken off her 
head-knee. The effect of one ton would be 14,400 to in- 
crease the moments of inertia forward, equal in effect, when 
in motion, to 36 tons 20 ft. abaft the centre of gravity. 

I have said that all our war steamers were compara- 
tively defective, and I will now state the grounds of that 
opinion. 

Defects in our war steamers. —Without exception they 
are deficient in practical stability; in the power of 
effecting a long distance '' under steam," and in speed. 

The fact is, that the formation of our steam navy was 
commenced at an unpropitious time, for it was when 
there was a mania for great beam, many thinking this 
the only means of obtaining stability in sufficient 
quantity ; of course steamers could as little do without 
the requisite quantity of stability as a sailing vessel, so 
in opposition to all legitimate reasoning, and in opposition 
to that which was found expedient in the merchant 
service, a large proportionate quantity of beam was 
given them. The consequence of which was that they 
could not be " driven'^ with any reasonable amount of 
power; some of them were unable to make headway 
against a trifling wind and sea,''*' and when their power 
* Af the Blazer In the Mediterranean. 
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was increased, they were found too deep, with the former 
evil only increased, because of their peg-top form at the 
water-line ; this then was to be remedied in a new con- 
struction, and greater length was given, and greater 
power also, but very little improvement in the line of 
floatation, they being still too deep;* then, in order 
to obtain an increase of displacement, the floors were 
filled at the extremities, and the result was, the production 
of steam vessels, with great proportionate beam, but, 
nevertheless, deficient in hydrostatic stability ; for the 
general effect of the great beam, by its increasing st) 
much the moments of inertia of the sides and paddles, 
has been to reduce the practical stability, which is a 
serious defect, as they are not intended alone for smooth 
water. True we have seen that a sad experience has 
driven them into the adoption of greater proportionate 
length, and a better form near the load-water-line, but 
as every step in that which has been admitted to be the 
right direction, was u practical condemnation of the 
"peg-top" form, so it was apparently taken with great 
reluctance, and in a very iusuflBcient extent. This 
mania for great beam still weighs as an incubus on our 
steam navy, so that we have no satisfactory departure 
from the original designs, and eveif those whom we 

• It w said too deep, owiug to the difficulty of rightly estimating the 
weight of the bull ; a very miich more correct estimtite than they leein 
to httve arrive<) at, is not difficult of attainment. When the Oentaar 
was about to be undoclted, (for she was built in a dock) there were 
several officers, (including m) self) at the dock side. Mr. Rice, (one of 
the late school of Naval Architecture), said her draught of water will 
be so and so. On h^r being flouted out, we examined, and fbnnd that iie 
was right within an inch or ^n inch and a half; his data was the 
launching draught of a vessel of the same class, but of different di- 
mensions. 
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might have expected to know better, have beefi fed into 
the practice of giving great proportionate beam. 

A tabular view of the dimensions of a few of the war 
learners will shew the progress of improvement in the 
proportion of fength to breadth which has taken place, 
and the dimensions of a few merchant steamers in con- 
trast, will shew that this proportion is far short of that 
which has been found expedient in them. 

A comparative view of War and Merchant steamers. 



Name of vessel. 


Length. 


Breadtii. 


Proportion 
of length to 
breadth. 


When 
baiU. 


Name of Designer. 


Black Eagle 
" altered to 
Tartarus . . 
Gorgon . . 
Cyclops . . 
Centaur . . 
Retribution . 
Terrible . . 
Odin . . . 


155.3 
170.0 
145.0 
178.0 
190.0 
200.0 
220.0 
226.0 
208.0 


26.6 
26.6 
28.4 
37 6 
37.6 
37.6 
40.6 
42.6 
37.0 


5.8 
6.4 
50 
4.7 
5.0 
5.3 
5.4 
5.3 
5.6 


1831 
1843 
1834 
1837 
1839 
1845 
1846 
1846 
1846 


Sir W. Symonds 

» 

»» 
Mr. Oliver Lang. 
Mr. Fincfaam. 



Merchant steamers. 



British Queen 
West India > 
Packets S 
Fire King 
Wonder* 
Iron Duke 
Acadia 
Flambeau 



246.0 


40.0 


6.1 


1840 


213.0 


33 


6.4 


1841 


180.8 


28 


6.4 


1838 


158 


20.6 


7.7 


1844 


•177.6 


26 9 


6.6 


1844 


228 


34 4 


70 


1840 


160 


20.0 


8.0 


>» 



♦ Th^ Wonder 
beat the Fairy, 
and the Fairy 
beat the Vic- 
toria and Al- 
bert easily. 



Here we find the earlier of the men-of-war steamers 
designed by Sir Wni. Symonds, with very great pro- 
portionate bedm, consequently the moments of inertia 
of their sides and paddles, &c. tending to make them 
incline, were very great in proportion to the moment 
of the water, which tended to resist this inclination, and 
the result was a reduction of the practical stability, and 
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consequently extensive motions, which have been aptly 
styled " pitching sideways." 

The later vessels have greater proportionate length, 
so that had the alterations been confined to increasing 
the length, and discarding the ^^ peg-top" form, the 
former vessels would have been improved on. But, 
strange to say, that though the former vessels had too 
little practical stability, yet the later vessels were given 
less.f by their being filled at the floors, (see page 5) either 
forgetting or not knowing the consequences of so doing.* 
I have heard that Sir Wm. Symonds was advised to 
give greater length of floor to his steam vessels, and that 
he very properly refused to do so ; for with an increased 
length of floor, the Retribution would have been a 
greater failure in respect of stability ; then the only alter- 
native is greater proportionate length on the water-line. 

The Terrible s case. — The Terrible is another illus- 
tration of the evil of great proportionate beam ; for it 
is in consequuence of this that she requires so many men 
to steer her, and has carried away or stndned her rudder 
head. The moments of inertia of her sides, with her 
heavy armament, and heavy paddles, paddle boxes, &c. 
extended out so far, being so great, that no ordinary 
power will arrest her motion, either round a perpendicular 
or longitudinal axis. Her paddles, &c. are about 100 
tons, and their moments of inertia about 

332 X 100 = 108,900 

so great, that unless her centre of gravity of displacement 
is very high, it could not but be expected that she should 
injure herself in bad weather; and with such proportions 

* The designers of the Queen's ships, — ships of the nation to which 
Atwood and Inman l)e1ong, — should not have been ignorant of the way 
in which stability is affected by form. 
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it seems next to impossible to get any sati^facto^y amount 
of speed from her. 

The case of the Odin, — The Odin, it will be seen, is 
a decided improvement on the others, as far as the pro- 
portion of length to breadth, being 8 feet longer, and 
6 inches less beam than the Centaur, (about the best 
of her class), but this is to say all that can be said for 
a vessel whose form is otherwise so exceptionable. The 
first impression which is given by looking at her on the 
stocks is, that the most prominent idea in Mr. Fincham's 
mind, when designing her, was that of obtaining great 
cubic content under the given dimensions, for after the 
reduction of the proportionate beam, speed seems to 
have been lost sight of, and stability also, unless it be 
of that kind which is injurious to the speed of steam 
vessels — that arising from having the centre of gravity 
low. It may be offered in justification of giving little 
stability, that great stability has been found to be in- 
jurious to the speed of steam vessels. It has been 
found that great stability^ derived from having the centre 
of gravity low, was injurious to the speed of steam 
vessels ; this would be so, as their rolling motions would, 
in that case, be very rapid, and would be more so than 
in sailing vessels, as the masts of the former are so much 
smaller, their moments of inertia smaller, and therefore 
their action to reduce the rapidity of roll very much 
smaller than the action of those in the latter. 

And it has been found that vessels with great beam 
have been uneasy, and not fast, and because they had 
great beam, it was concluded that they must have had 
great 2?rac^ica/ stability ; then from this, and from the 
former experience, it has been inferred that any kind 
of stability was injurious to speed. 1st. The conclusion 
that great practical stability is a necessary consequence 
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of great beam has been shewn to be an inference, but 
not a fact, and therefore the conclusion that great sta- 
bility, as derived from form, was also injurious to speed, 
has not been established, but the contrary, as it appears 
that the stability derived from form should be lai'ge, or 
the vessel will roll through large arc8» which is injurious 
to the vessel in every way. 

Forms suitabk for the screw propeller, — I think, as I 
before wrote, that the value of the screw has been over- 
rated ; but there is a danger that in the reaction of opinion 
which always follows exaggeration, the advantages of 
the screw may be overlooked. Each has its peculiar ad- 
vantages and disadvantages, but as' it is foreign to my 
purpose to discuss their relative merits, suffice it to say, 
that I think each will be found to have a province of its 
own, — that the screw vessel will perform services which 
the paddle vessels will not (viz. not so efFectively) , and 
that the paddle vessel will perform services which cannot 
be expected from the screw, — therefore it is not expedient 
that the screw should be either hastily neglected or too 
generally adopted, at least until more evidence is ob- 
tained of their relative value. But as the question of 
form is not foreign to my purpose, I may endeavour to 
shew how it bears on the question of success or failure 
of the screw ; the dimensions of one or two vessels built 
for the screw may be of service to a better understanding 
of the subject. 



Name?. 


Length. 


Breadth. 

32.7 
3^6.6 
39.2 
60.6 


Proportion 

of length 

to breadth. 

6.40 
6.66 
6.36 
6.37 


Tond. 

Measure' 

ment. 


Name of Designer. 


Horse 
Power. 


Rattler . 
Rifleman . 
Dauntless 
Great BrtUin 


176.0 
160.0 
210.0 
822X) 


9^0 

482 

1,463 

3,444 


Sir Wm. Symonds. 
Mr. Fincham. 

Merchant. 


200 
200 
620 
1000 
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The case of the Rattler, — From this it will be seen that 
the Rattler has the defect roni plained of in the other 
vessels designed by Sir Wm. Sytnonds, too little pro- 
portionate length to breadth, while she appears to have 
in addition^ more of the '^ peg-top^* form near the water- 
line than some of his later vessels, at least her form near 
the water-line is not so good as it might have been ; and 
partly in consequence of this form, and that of her centre 
of gravity being too low, her rolling motions were very 
quick, but this has been corrected in some measure by 
raising some of her weights and adding to those aloft, 
also by giving her additional false keel. It has been 
assumed that she rolled because of not having paddle 
to support her ; now the effect of paddles, from their 
great moment of inertia, would have been to decrease 
the rapidity, but to increase the extent ; and from this 
wrong assumption some have argued that screw steamers 
require more beam; this certainly is not the case, but the 
reverse, and it is questionable if they require even §o 
much stability from form as the paddle steamer, since 
they have not the enormous action of the paddles and 
paddle boxes to injure their practical stability. It will 
be seen from the table that the proportion of the 
Rattler's horse p wer to her measurement tonnage, is 
very small, therefore it is unfair to pronounce against 
the screw, because she does not produce great results 
against a strong wind and sea, and not as good as would 
have been derived from a paddle steamer; and it is 
equally unfair to pronounce against the sailing of the 
paddle steamers as compared with her, since they have 
the weight of double (at least) the proportionate power 
that she has, whilst she has a further advantage in her 
additional keel, increased as it was both in length and 
depth. 
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The case of the Rifleman. — The Rifleman is a decided 
improvement of Mr. Fincham's on the Odin's form, 
but no improvement in the Odin^s proportions ; therefore 
the results from her must not be taken as a fair 
specimen of what the screw can effect, and the less so 
as in other points she is unsuitable for the screw. 

J St. Because her run is brought in suddenly on the fore- 
side of the screw, the consequence of which will be a 
retarding stream on the back part of the screw and 
stern-post, whereas, had her after*body been so formed 
that the water should have converged abaft the screw, its 
reaction would have increased the action of the screw. 

2nd. Her screw will be less efficient, because her 
centre of gravity of displacement is so far forward, she 
will pitch her screw out pf the water to a much greater 
extent. 

3rd. Her screw will be less efficient, because her 
centre of gravity (or weight) is situated so far from 
where the screw (or power) is applied. 

Bilge pieces have been given to her with a view to 
reduce her rolling* and increase her weatherliness ; this 
would have been equally well effected, by an increase of 
length equal in area to the area of these pieces, while 
length would have had the further advantage of im- 
proving her speed, and therefore the power of turn- 
ing.f 

The case of the Dauntless. — It will be seen that the 
proportionate beam of the Dauntless is greater than that 

* Probably from an apprehension caused by the accounts of the roll- 
ing of the Rattler and Great Britain; but the midship sections of these 
vessels are not so good as that of the Rifleman. 

t The Dee (Captain Oliver) took 320 fathoms to malce a complete 
turn in at half speed, but only 180 fathoms at full speed. 
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of the Odin, and why, it would be difficult to say, for the 
screw is less efficient against a head wind and sea, and 
therefore any form that would increase the evil of this, 
might reasonably be thought unsuitable. It is difficult 
to conceive that the object of this increase of beam was 
to give greater stability^ as this could have been more 
effectually given by raising the centre of gravity of dis- 
placement, which might have been much higher with 
advantage to her form for speed ; but form for speed seems 
to be a point of small moment with Mr. Fincham, as 
he ranges, in this respect, through considerable varieties. 
The entiance of this vessel is, however, better formed 
than that of the Odin. 

Oreat Britain^s case. — Lastly, it will be seen how 
vast a difference there is between the Great Britain's 
ratio of length to breadth and that of the Rattler, Rifle- 
man, and Dauntless; and very considerable speed is 
obtained from her, though she rolls very much^ and 
though her power, while nominally not so much as one 
horse power to three tons of measurement, is really less 
than this, — fully justifying my conclusion^ that our war- 
steamers would be improved by a greater proportionate 
length. 

It has been thought, and I presume, acted on, that 
this vessel rolled so much, because she has not paddles ; 
there is not a shadow of reason for this. The evil which 
is likely to accrue from such a belief will warrant a 
further discussion on the subject. 

1st, Then^ she is said to roll very much because she 
has not the paddle on the one side to resist immersion^ 
and on the other to resist emerging, or in other words^ 
these two would have tended to prevent so much inclina- 
tion, or have given her greater practical stability; but 
this is to imply that she had too little stability, yet her 
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case is said to be illustrated by a dismasted ship. Now 
a dismasted ship does not roll extensively^ but rolls very 
fast; and this, owing to her great stability, derived, 1st, 
from the centre of gravity being lowered by the loss of 
the masts, and 2ndly, because her stability is not then 
reduced as it formerly was by the moments of inertia of 
her masts. So that the case of the dismasted vessel 
and the Great Britain are not similar, the former rolling 
too quick, because of having too much stability of a 
particular kind ; the other rolling too- deep, owing to a 
deficiency in a stability quite differently derived. 

But it may be argued, that the effective value of the 
paddles, in giving support, is owing to their striking the 
water. This action is far less in its amount than is the 
action of the weight of the paddles, paddle bosses, &c. to 
make a vessel roll. The extreme breadth of the Great 
Britain is 50 feet 6 inches : had she had paddles^ this 
would have been increased (overall) to 80 feet; and 
the weight of her paddles, &c. would have been about 
120 tons. The moments of inertia of these would be 
about 33«x 120=147,000. An amount of effect quite 
beyond the action of the paddles, and so great in all 
paddle steamers that I have no hesitation in saying that 
no paddle steamer can possibly (all other things equal) 
be so good a sea-boat as a screw steamer. 

The causes of the excessive rolling of the Great Bri- 
tain are the following. 

1st. Her "peg-top" form near the. water-line, which 
occasions a Qontinual rising and falling of her centre of 
gravity as she rolls each way. 

2suL Want of practical stability, owing to her sides 
ffambing out above the water-line, and abaft ^ to a 
greater extent forward and aft» 

I have been told it was predicted* by an^ engineer, 
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that such would be the consequence of their adopting 
a ^' peg-top" form of midship section. 

But this must ever be the case; the rejection of prin- 
ciples must (except by accident) be attended by failure. 
Thus it was that so many failed in the application of 
steam power to the purposes of navigation, while Fulton, 
by ^^investigating on principle the difficulties of the 
subject," achieved that which so many had failed in^ and 
obtained much of the credit which belonged to the 
inventor. 



LECTURE V. 

Shewing an accordance in many points between the 
principles already stated^ and the " wave principle,'* — We 
have seen how the several properties necessary for an 
efficient vessel of war are obtained. It remains now to 
shew how far the frigate on the " wave principle," which 
was proposed to the Lords Commissioners of the Admi- 
ralty is in accordance with these principles. 

This frigate was originally intended to be of the 
Carysfort class, but finding that these vessels bad not 
stowage for either a sufficient quantity of provisions or 
water, the dimensions of the design were increased 
eighty tons, then to equalize them it was proposed that 
the ''wave" vessel should carry 16 tons more arma- 
ment than the Carysfort*s class ; however, she is still 
nearer to her class than any other, therefore the Carys- 
fort is taken for comparison in order better to form an 
estimate of their relative capabilities. This comparison 
of their properties may best be done in the order of 
their importance. 

Comparison of the stabilities of the Carysfort and 
the ^^ wave' vesseL — 1st. We have seen that in order to 
obtain practical stability in a sufficient amount, it was 
necessary that the hydrostatic stability should be great, and 
that it should be derived from as small an extreme breadth 
as possible, by having a long straight of equal breadth 
and perpendicular sides within the limits of immersion 
and emersion, and from having the centre of gravity 
of displacement high ; the following are the principal 
dimensions of these two vessels : — 
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Length. Breadth. Draught of water, 

ft. ft. in. ft. in. ft. in. 

TheCaiysfort 130 40 7 J 17 If aft 16 1 forward. 

The wave frigate 155 39 16 aft 14 forward. 

The relative hydrostatic stability of these two vessels 
is shewn in fig. 21, which is an exa($ copy of a drawing 
submitted to the Admiralty by Mr. Fincham. 

Fig, 21 , represents the areas of the water-lines, set 
off as ordinates, the first being the horizontal line, the 
others determining the Curve, the perpendicular line 
being the draught of water. From this it may be seen 
that the area of the load water-line of the proposed 
frigate is considerably greater than that of Carysfort, 
consequently that her hydrostatic stability from this 
cause must be much greater ; the hydrostatic stability of 
the wave vessel is also greater, because the centre of 
gravity of displacement is higher in her than in the 
Carysfort. 

Distance of centre of gravity of displacement from the 
load water'dines : — 

In Carysfort . 5 in 6 

In wave vessel 4 10 

Again, the beam of the Carysfort being 40 ft. 7 J in. 
and of the wave frigate but 39 ft the moments of inertia 
of the former (to make her incline) will be greater, while,, 
as may be seen from their midship sections, fig. 23, the 
moment of the water at her sides is less to resist thia 
motion than in the latter, consequently the practical 
stability of the Carysfort will be reduced, and sh^ wiH 
roll deeper than the vessel proposed. 

Relative to the easy motions of the wave vessel. --From 
page 13 it appears that easy motions are to be obtained, 
if in addition to great practical stability, there is, 1st, 
considerable keel, and a large flat at the fore-fout and 
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keel. From the dimensions it may be seen that the 
wave vessel has twenty feet greater length of keel than 
the Carysfort, and fig. J 8, which has a wave curve to 
the floor, rising forward and aft, will shew that she has 
a flat at the fore-foot and keel. 

2nd. When the sides are perpendicular within the 
limits of the immersion and emersion. Now this is the 
case throughout a great length of the wave vessel, — ^her 
midship section, fig. 23, will make this more apparent,— 
while that of the Carysfort has the deficiency shaded. 

3rd. When the v6lume of the solids of immersion 
and emersion is in some ratio inverse of the intensity 
of the action of the water upon them, fig. 22, is formed 
by the areas of the vertical sections being set off as 
ordinates ; and from it the after-body of the wave vessel 
is greater^ but as the intensity of the action of the water 
on it is less than that on the fore-body, so the terms 
above stated are fulfilled in her, but not in the Carysfort, 
whose fore-body is in excess. 

Their relation cis to fast sailing and weatherliness. — 
The wave veidsel will possess these in a greater degree 
than the Carysfort, for they depend — 

1st. Upon having a smaller mic|ship section, which is 
the case, see fig. 23 ; and 

2ndly. Upon the ratio between their vertical longitu- 
dinal are»| aqd areas of midship section; the design 
pitopoBed b^ing 20 feet loi;iger than the Carysfort, thoi^gh 
drfiwin^ a ;foot less water, will have 150 feet gre^t^r 
area of vertical longitudinal plane, then, having a smaller 
area of midship section, the ratio between these two 
plftues tnust be mvich greater in her than in the 
Carysfort. 

3rdly. Upon the fineness of the bow, a^d its. suitably 
ness for speed. The drawing submitted by Mr. Fin- 
cham, fig. 22^ will shew that the wave frigate has a 
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finer bow than the Garysfort, and figs. 9, 10, and .11, 
will shew its greater suitability for going to windward, 
and for speed. 

4th. Upon the form of the after-body for offering 
greater lateral resistance, and not occasioning negative 
resistance. That the lateral resistance of the after- 
body of the proposed design must be greater than that 
of the Garysfort, is evident from the fact that its vertical 
planes are more nearly at right angles to the thrust of 
lateral resistance, than are those of the Garysfort ; and 
that this form of after-body occasions less negative resis- 
tance, see Lecture II. 

The wave form shewn to have the property of requiring 
little steering. — The property of requiring but " little 
steering/' depending upon a vessel's having a lean fore- 
foot, long and (comparatively) straight sides, a fine heel, 
and a full after -body at the water-line, the proposed 
viessel would require less steering than the Garysfort, as 
she has all these to a greater extent than her ; while the 
property of being '* easily steered," depends, (when the 
weights are properly placed) upon the power of the 
rudder (principally) ; this will be greater when the keel 
is fine, and when the after-body is full at the water-line, 
for when it is not full, an interference of the currents 
takes place, and the direct current upon the rudder from 
below is prevented J the after-body {at the water-line) 
of the wave vessel is full, the Garysfort is not so; see 
fig. 22. 

Then that she would (notwithstanding her greater 
length) turn equally fast witU the Garysfort, is very 
likely, as from the rake of her fore-body she is practi- 
cally almost as short ; then she was to have drawn two 
feet less water forward, but only one foot less water aft 
than her, while her comparatively circular after-body, 

I 2 



116 

(except the part below) would have offered less ob- 
struction to her turning than would be occasioned bj 
the long flat after-body of the Carysforl. 
. The pitching in the wave form less. — The pitching and 
scending of the proposed frigate would be much less 
than the Carysfort, and than ordinarily is the case 

Owing to form. — 1st. Because the resultant of the 
water is brought so far aft, it admits of the masts being 
more than ordinarily far aft, which brings the fore-mast 
out of the less buoyant part of the bow, then, as the fore- 
tack would come to the gunwale, the bumpkins, and 
other weights may be dispensed with. 

2nd. Because the shock which is occasioned by a 
large surface, which a full bow presents, is avoided, so 
the timbering of the bow may advantageously be less, and 
the sudden lifting of the full bow on the sea reaching it 
will be avoided by the fine bow. 

Srdly. Because the centre of gravity of displacement, 
and therefore centre of gravity, is abaft the middle on 
the water-line, greater length is obtained towards the 
bow, and therefore greater longitudinal stability ; and 
this length being continued only below water^ the hull 
above being shortened to avoid the weight, she will have 
the advantage without the ordinary disadvantage of 
greater length. 

4th. Because the fore-mast is brought so far aft, she 
can carry her proper sized jib on a shorter, therefore a 
smaller and lighter bowsprit^ which will again admit of 
all the fittings being lighter^ head-knee, &c. 

5th. Because the bo^^ in the direction of a buttock- 
line, rakes, its tendency will be to lift, and therefore 
to prevent pitching ; because the water, instead of being 
thrown off on either side, passes aft underneath her, and 
supports her until the bow receives the support of the 
next wave which she has moved up to. And scending is 
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prevented by the solid flow of the water along a full after- 
body at the water-line, which cannot be much immersed. 

Shewing Mr, Henwood^s method of disposing the 
freights to advantage. — Yet even this form might have 
been ineffectual to prevent pitching and scending^ if the 
disposition of the weights had not been attended to ; but 
this was attended to^ and the object of shortening the 
decks and hull forward^ which was done to the extent of 
seven feet was with a view to bring the centre of gravity 
of the hull into the same vertical plane as the proposed 
centre of gravity of displacement, and thus more to 
centralize the weights. 

The weight of each article, with its distance from the 
centre of gravity of displacement, was taken and tabu- 
lated as in the form below. 

Weights abaft centre of gravity of displacement. 



Deicription of article. 


Distance from centre 
of gravity of displace- 
ment and weight. 


Moment 
at reft. 


Moment of 
inertia. 


Weight. 


Distance. 


2 32-pr8. shot and carriage 
2 ft t» »» 
2 68-pr8. „ „ 
^ »» >» >t 
2 ,f i$ n 

1 56-pr. „ „ 
Main-mast 
Mizen-mast 

Weights before centt 

2 d2-prs. shot and carriage 
2 » »> »i 

2 „ 

2 )) 9t If 

1 56-pr. carriage and shot 
Fore-mast . 

Excess aft 

A weight forward 


Tons. 
2.7 
t» 
4.3 

>» 

»» 

8.7 
20.0 
11.0 

'« ofgrc 
2.7 
»> 

f» 

i\l 

18.0 


Feet 
62 
48 
34 
20 
. 6 
68 
11.3 
54 

imty of 

8 
22 
36 
50 
61 
54 

"34* 


167 
129 
146 
86 
25 
591 
223 
594 


10354 

6220 

4960 

1720 

154 

40188 
2573 

32076 


1961 

(b'splac 

21 

59 

97 

135 

530 

972 


98225 

ement. 

172 

1298 

349 

6750 

32330 

52488 


1814 
1961 


93387 
98225 


147 
146 


4838 
4960 



And thus all the weights in the ship^ with their dis^ 
tances before or abaft the centre of gr&vity of displace- 
ment, should be tabulated and re-arranged^ if necessary, 
until a balance id obtained between the moments before 
and abaft, and between the moments of inertia before 
and abaft ; and if this be not practicable^ then the ballast 
may be made available, as sheWn in th6 table, where the 
small quantity of 4 tons 3 tenths corrects a great 
excess aft. 

To design a steam frigate^ — If it wet« desired to pro- 
ject a steam frigate — this proposed frigatie, or 6ne more 
nearly approached to the contemplated dimensions of the 
steam frigate^ (these dimensions being suitable only for 
a first-class steam frigate,) would be taken as the basis of 
the design^ keeping the frigate entire as to her proper- 
ties, weights, and amount of sail, only altering the 
armament to one more suitable without increasing its 
weighty inserting a section of the form of the midship sec- 
tion (or a little modified, if necessary,) which should be 
sufficient to carry the engines, boilers, coals, &c. together 
with its own weight, having its centres of gravity and of 
displacement so situated as neither to increase or decrease 
the stability* If a further speed was desired than had been 
contemplated in the proposed frigate, the extremities 
would require to be altered to suit the new speed, that 
it might be obtained with the least consumption of power. 

Why called *' the wave principled' — ^I'he " wave con- 
struction" take» its name from the circumstance that it 
produced the ordinilry motions or phenomena which 
take place in the water, and which are called waves. 
From the economy of means or power which pervades 
all the processes of nature, it might fairly be expected, 
that he who most nearly imitated (though afar ofi^) these 
perfect operations, would most nearly approach to that 
perfectiod which is manifested in them. 
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'^rhere are various orders of these waves^ but *'the 
wave of translation," which is that which is propagated by 
the prow or anterior surface of a body moving in water, 
and is that also which most bears upon our subject, so 
may first be referred t6. 

Characteristic of the wave of translation. — The 
characteristic of this wave is, that it takes a particle up, 
lifts it gradually through a certain height, and as gradually 
lowers it again ; having carried it the length of the wave, 
the particle of water stops, though the wave moves on — 
like as in a com field, the corn remains in the ground, 
but the waving motion moves on across the field. Fig. 
25 is a specimen of one of these waves, in which is shewn 
the relative heights that a particle is raised to as each 
successive part of the wave passes. 

That which is required in the form of the bow. — The 
object desired to be efiected by the bow of the ship, is 
to displace the water sufficiently to admir. of the passage 
of the ship, and to do this with the least possible expen- 
diture of power. It has been seen, that if the bow be 
convex, as in fig. 9, the motion will be imparted too 
quickly, the water will be accumulated at the stem, and 
all the evils shewn in Lecture IV, will arise — or if it be 
formed as at 9, the motion will not be imparted gradu- 
ally, and therefore a rise will take place close forward, 
only in a less degree ; but if the after part of the bow, 
as shewn also in Lecture IV, be not rounded oflF, there 
will be a loss of power. That form then which will im- 
part the velocity gradually (for the more gradually motion 
is imparted, the less power will be required to efiect it) 
and allow it to subside gradually, must be the best. It 
will be seen in fig. 1 1 , the velocity imparted by each 
section is greater than that imparted by the one before 
it up to the centre, where it gradually becomes less and 
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less to the end of the bow. At the stem there will be no 
accumulation, and at the after end there will be no 
deficiency, and that form will occasion the phenomena 
called a wavey— for though the action of the bow is to 
move the water horizontally, yet as its outward motion 
from before the vessel is met and resisted by the water 
further out, it can only escape by rising above the sur<- 
face, and of course the amount of rise will be in propor- 
tion to the outward velocity communicated; this is least 
at the two extremities of the bow, and most at the centre 
between the stem and the after termination of the bow, 
therefore the result will be a gradual rise from the stem 
towards the centre, and a gradual subsidence from the 
centre towards the after end of the bow, in other words 
a ^^ wave." Not only will this be effected with the least 
consumption of power, but the better position of the 
accumulation will have a marked and favourable influence 
upon most of the properties of the ship. 

Concomitant advantages of the wave bow. — ^Thus, for 
instance, this form, instead of accumulating the water at 
the stem, where its effect is to give greater support to 
the centre and to take support away from her sides, 
tending to dea'ease her practical stability ; it accumu- 
lates the water at the sides and takes it away from the 
centre, the effect of which is to increase the practical 
stability and weatherliness. 

While the old form, by accumulating the water close 
to the stem, carries (with a side wind) the resultant of 
the water much further forward, and therefore requires 
to have the centre of effort of the sail further forward 
to counteract its evil effect ; this again requires a larger 
bowsprit and the fore- mast further forward (cseteris 
paribus) which, by increasing the angle of the pitch, is 
injurious to the ship in many ways. 
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Also by bringing this accumulation all, the centre ot 
resistance of the water, and the centre of effort of the 
sails are brought more nearly into the same vertical 
plane with the centre of gravity, all which contributes to 
economize power and facilitate quickness of turning. 

Waves vary in their length. — These waves are found to 
vary in their length according to the velocity with which 
they move. The lengths corresponding to the velocities 
have been observed and tabulated, so that when the 
velocity at which a vessel shall be driven is determined, 
the length of the bow will be the length of wave in the 
table which corresponds with this velocity. 

Propagation of the wave of oscillation- — If a 
plane be moved £Eist in water there will be left 
behind it a partial vacuum, which will principally be 
filled up by the water from below, because that will be 
forced in by the superincumbent water, while that at 
the surface will be so only by the force of the circumam* 
bient water, which force is very much less; the water, 
then, which is immediately above that which is forced 
into the vacant space, will fall, and the consequence 
will be that an undulatory or oscillating motion will 
be produced ; this motion has been called a wave of 
oscillation, and is that which is formed behind a vessel 
when she moves ahead ; the length of this wave^ as of 
that of the wave of translation, depends on the velocity 
of its propagation, which will depend upon the velocity 
of the moving body. The water being divergent from 
the bow, if the acceleration of it were continued up to 
the end of the bow there would be a partial vacuum 
formed, then the vessel would sink, and the resistance 
would be increased, so there would be a loss of power ; 
such, however, is not the case aft, as the water from the 
after-body is convergent, and therefore may be acce- 
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Terated up to the stempost with advantage, for the 
greater its velocity there the greater will be its reaction, 
which will be favourable to the progress of the vessel as 
^ving her an onward thrust. So it may seen from fig. 
19^ (hat the after-body is only half the length of the 
wave^ the body terminating when the wave is at its 
highest point and before it has subsided. 

Comparative length of the waves ofosdllation. — ^The 
length of the wave of translation as compared with the 
length of the wave of oscillation is as 2 to 3, but as only 
half of the wave of the latter is taken, but the whole of 
the former, so the length of the fore-body as com- 
pared with the length of the after-body, is as 8 to 2. 

The genesis of the wave-line curve forivdrd. — Fig, 19 
is a theoretic wave curve of a water-line ; the genesis of 
these curves is as follows — the length of the fore-body as 
compared with the length of the after-body is aJs 3 to 2, 
therefore the whole length is divided into 5 equal parts, 
and 3 allotted to the fore-body. A circle whose diameter 
18 equal to the half breadth determined upon, is de- 
scribed with its circumference touching the central line, 
where the fore and after bodies join; its circumference 
is divided into sixteen equal parts, and the central lines 
of the fore and aifter bodies are each divided iiitoefight equal 
partd; then, for the curve of the fore-body, from the foremost 
division on the central line lay off the perpendicular 
distance of the central line from the first or lowest divi- 
sion on the circumference of the circle, and from the 
second division on the central line the perpendicular 
distance of the second divisioTi on the circle, and so of 
each of the eight divisions ; then through these points 
draw a line, and it will be the wave line curve forward. 
The curves of all the water-lines are similar — I say a 
theoretic wave curve, because, as is generally the case, 
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th^re is along straight of equal breadth inserted between 
the fore and after bodies. Fig. 19 only represents the 
curves of the extremities, and again, the position of that 
curve will depend upon the requirements in the vessel. 

The geriesis of the wave curve fir the after-body, — For 
the after-body, lines ate drawn from the divisions on the 
circle parallel to the central line, on which the distances of 
the divisions on the central line from the fore end of the 
after-body are respectively laid off from the divisions 
on the circle, a line drawn through these points will give 
the wave curve for the after-body. 

The curves in the direction of a buttock*lihe forward 
and aft are cycloidal. 

The advantages which might be anticipated by this 
form.^^The advantages sought to be realised, and of 
which we have seen there was a fair promise, from the 
proposed frigate as compared with the Carysfort, were — 

Greater speed on all points. 

Greater weight of armament, which was also to have 
a greater range. 

Greater stowage of provisions and water, that which 
the Carysfort stows being insufficient. 

Greater efficiency because of being more easy, and 

Greater accommodation for both men and officers. 

1 cannot, perhaps, close these lectures more advan- 
tageously than with a notice of the objections which Mr. 
Fincham was enabled to bring against the proposed de* 
sign when ordered to report upon it, for without the ne- 
cessity of a very careful *' analytical examination,^' 
these strictures may be seen to furnish a recommenda- 
tion from a very unexpected quarter. 

Mr. Fincham^s Report examined.— Mr. Fincham com- 
mences his report with an important admission — that the 
chief feature in the proposed design is the adoption of 
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the principle of the wave line construction — that the 
design appear^ to be on a certain principle. This 1 
consider to be an important and favourable admission^ 
although, judging from the absence of uniformity, betok- 
ening any fixed principle in his own projections, Mr. 
Fincham may not have intended it as such : he further 
admits that this principle appears to have had some ad- 
vantage in experiments which were made. But he en- 
deavours to qualify this favourable notice by saying — 
'* But as these experiments were not made under the cir- 
cumstances to which sailing vessels are subject in a 
heavy sea, it does not seem clear that we may infer with 
much confidence from them, what degree of excellence 
such a form would possess in tiie greatly altered circum- 
stances in which vessels must inevitably be placed, for 
the form which is opposed to the resisting medium is 
continually varying as the extremities are alternately 
elevated and depressed in a heavy sea.'^* 

Now, if success has been obtained as far as experiment 
has hitherto been carried, I submit that the fair inference 
is in favour of further experiment — certainly, no unfh- 
vourable inference can be drawn. But, little credit as 
Mr. Fincham seems disposed to grant on the strength of 
his admission, justice requires that a much wider admis- 
sion should be made. Besides the very favourable re- 
sults from the original experiments, in which Mr. Fin- 
cham observes, ** the wave line appears to have had 
some advantage,'^ we have the subjoined particulars of a 
trial <* under th3 circumstances to which sailing vessels 
are subject in a heavy sea,*' and it will be seen that 

* From these considerations Mr. Fincham should argue the inutility 
of seeking any specific form as best calculated for speed, since it is pre- 
sumed that the ''continual varying of the form in a heavy sea*' is not 
peculiar to the uave form. 
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the most fayourable result was obtained when *^ the form 
opposed to the resisting medium was continually varying 
as the extremities were alternately elevated and de- 
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Thus, though having a less horse-power and two feet 
more beam, she was equal to the other in deep water and 
much faster in bad weather. 

The same has been proved in the hollow-bowed, or at 
least sharp, Dover packets, and in the ** Wonder" of 
Southampton. 

Mr. Fincham tells us a truism. — Mr. Fincham next 
informs us, that in all good ships there is a proper rela- 
tion between the fore and the afterbodies. This will not 
be disputed. The question is, what is this proper relation ? 

Mr. Blake's experience. — We have seen in Lecture 
II, that the right adjustment obtains in the proposed 
design, and I may oflFer Mr. Blake's* experience of fifty 
years in favour of it, for he has proposed a 50-gun fri- 
gate with the centre of gravity of displacement abaft 
the middle on the water-line, which is the adjustment 
objected to by Mr. Fincham. Nor is it without proofs 
of the successful results from this particular adjustment 
that it is recommended by Mr. Blake. And it may also 
* Lute Builder at Portsmouth. 
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be seen from lines, in the possession of a builder at Bris- 
tol, that this adjustment was at one time common among 
the Spaniards. 

One of Mr. Fincham's errors. — Mr. Fincham has 
fallen into a strange error in saying, that where a certain 
adjustment of the bodies before and abaft the middle on 
the water-line does not obtain " the ships have always 
been subject to uneasy motions of pitching and scend- 
ing." By this, Mr. Fincham would appear to forget that 
these motions are performed round the centre of gravity^ 
and not round the centre of the lengthy unless they coin- 
cide, and also of the fact that these motions are much 
more influenced by the disposition of the weight than 
by the most extreme forms in our navy. 

Motions more influenced by weights than by form. — 
In which assertion I am born^ out by some of the very 
ships he quotes. The Endymion was very uneasy on 
her passage to Lisbon some years since, and lost some 
of her masts; the uneasiness was attributed to the 
ordnance stores which she had in. The Pique and the 
Carysfort are said to be vei7 uneasy if their bread is 
stowed in its proper place. The Eurydice is said to 
have been fitted with new dead lights .aft, doubtless 
because she scended heavily, yet I am told that there 
was a scrupulous attention given to keep her on an even 
keel, if so the relation of the fore to the after-body must 
have been always that which Mr. Fincham gives. It 
will be observed that the ratio of the Endymion 's bodies 
is 1 to 1,058, and that of the Pique 1 to 1.087, or 
nearly the same, yet their general characters are totally 
opposite, Endymion being a very easy ship, and the 
Pique notoriously uneasy. 

This is a practical illustration of the truth of the 
above assertion, but knowledge of a generally admitted 
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principle should have preveated Mr. Fincham from 
falling into such an error. 

Another of Mr. Finchaw?s errors^ necessity of the 
moments of inertia to he greater aft. — The ratio of the 
fore to the after-body in the Carysfort is as 1.217 to 1, 
or the excess forward .217. The ratio of the after to 
the fore-body in the proposed design is as 1 *243 to 1 , 
or the excess aft .243, no very great difference between 
them. Mr. Fincham goes on to say, " from this excess 
aft there must be a great excess of weights to bring the 
ship to her intended water-line. This must of neces- 
sity render the momentum of the inertia abaft greater 
in proportion to that forward^ and cause not only an 
uneasy motion to the ship in pitching, but likewise cause 
her inevitably to steer badly. ^^ The errors in this quo- 
tation are numerous and glaring. There is no necessity 
whatever for an excess of the moments of inertia aft. 
Suppose that, in consequence of the full after-body, it 
is necessary to put 100 tons 40 feet abaft the centre 
of gravity of displacement ; this must be balanced, or 
the vessel would be thrown out of her line of floatation, 
and that ^^e therefore put 40 tons at 100 feet^ we shall 
then have the moments 

Aft 100 X 40 = 4000 J forward 40 x 100 == 4000 ; 
here the weight aft is 2i times greater than that forward, 
and the moments of inertia are 

Aft 100 X 40^ = 160,000; forward 40 x 100^ = 400,000; 
the moments of inertia forward being 2\ times greater 
than those aft, or the very reverse of Mr. Fincham 's 
necessary excess. " Bad steer age^^ therefore, need not 
be apprehended from a cause shewn to exist only in 
Mr. Fincham's imagination. 

The ship will not pitch, the moments of inertia are 
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greater aft. — Mr. Fincham falls into another strange 
error, when he says that the moments of inertia being 
greater aft, the ship must have an uneasy motion in 
pitching^ as it must be evident to the simplest intelli- 
gence, that where the greater force is, there also must 
the greater effect be ; had not Mr. Fincham distinguished 
between pitching and scending in his letter, I might 
have supposed that he used the first as expressing both 
motions. 

Not the case of the waveform^ as Mr. Fincliam seems 
to imply. — " The motion, of rolling and lurching,^ Mr. 
Fincham says, " depends chiefly on the transverse form 
of the body, and on this point it would be found under 
the analytical examination that when too much of the 
body has been thrown in by the lee lurch, whilst there 
has not been enough body below water to catch the 
ship on the weather lurch, the ships have invariably 
rolled with an uneasy motion, except on a wind, and 
under a press of sail.*' 

It would appear that Mr. Fincham, in this rather 
obscure passage, means to assert, that supposing a ship, 
divided in the centre by a vertical longitudinal plane, 
if when she rolled she did not immerse an equal volume 
on the one side of this plane, with that which she emerged 
on the other side of the same plane, her notions would 
be uneasy in proportion to that inequality. 

I am quite willing to admit the incompatibility of 
such inequality with ease of motion, and in the foregoing 
Lectures great stress has been laid on this point as a 
radical defect in Sir Wm. Symonds' ships, and I am 
at a loss to conceive Mr. Fincham *s object in bringing 
forward this truism, unless he means to insinuate that 
this said inequality is a feature in the proposed design. 
This, as may be seen by a bare inspection of fig. !2d, is 
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so far from th^ truth, that I can at present attach n6 
meaning to the paragraph. In the figure the inequality 
in each vessel is shewn by the shaded parts. 

Again, Mr. Fincham says, " Uneasy motions in rolling 
may result likewise from inclination throwing in more 
of the after-body than the fore-body, causing the ship 
to revolve on an axis somewhere between the longitudi- 
nal and the transverse axis." Mr. Fincham might have 
added, that if the /or^-^oefy is in excess a similar change 
of axis will take place. In his own designs this is the 
case (see page 15). But if the vessel be put in motion 
ahead, the evil of the disparity in his designs is increased j 
while the evil arising out of the disparity in the pro- 
posed form diminishes with the speed. (See page 16.) 

Mr. Fincham gives two drawings, to illustrate his as* 
sertions and his figures, (these have been reduced in figs. 
21 and 22) but they contradict rather than confirm his 
statements. Take 21, and it will be seen that the excess 
of the fore body of the Carysfort over her after body is 
greater than the inverse excess in the proposed frigate, 
consequently the extent of the motion in the Carysfort 
wiH be greater. If they are each inclined 10 deg. to 
port, the axis of the Carysfort will pass through her port 
bow and starboard quarter, but the axis of the proposed 
design would be through the starboard bow and port 
quarter ; give these two vessels motion ahead, and the 
action of the water on their immersed bows will be in- 
creased, and that on their after bodies decreased^ and its 
action will be to push the bow to stal*board, and allow 
the stern to fall to port. Tlie bow of the Carysfort 
being already too much to starboard, and her stem too 
much to port, the evil will be increased, while the bow 
of the proposed frigate being too little to starboard and 
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the stern too little to port, the evil will be corrected, or 
at least decreased. 

Fig. 2*2 equally contradicts Mr. Fincfaam's assertions, 
had Uie line which forms the curve been straight near 
the horizontal line, the solids immersed and emerged on 
either side of the vertical longitudinal plane, would have 
been absolutely equal, and the inequality is least where 
the line is most nearly approached to the perpendicular ; 
and which is so in the proposed frigate's curve, therefore 
her motions would have been least. 

Mr. Fincharns analytical examination examined. — But 
" the analytical examination," which Mr. Fincham pro- 
fesses to have made^ is the merest empiricism ; he admits 
in the two paragraphs in which he speaks of uneasy and 
irregular motions that they are due to ^'throwing in 
more of the after-body than the fore-body,^' and instead 
of giving the ratio between these portions of the bodies 
be gives the ratio between the whole of the bodies ; now 
it is perfectly possible to have a great disproportion 
between the fore and the after-bodies, as a whole^ and 
yet have a strict equality between those portions which 
are alternately immersed and emerged. It was practi- 
cally so in the Sapphire. 

Solid immersed at an inclination of 5° 1258 cubic feet 

Solid emerged . » 1262 „ 

being a difference of only four cubic feet, while the centre 
of gravity of displacement was very nearly two feet 
before the middle of the load water-line. 

Mr. Fincham concludes his strictures with an objec- 
tion to the position of the centre of gravity of displace- 
ment. All constructors, says Mr. Fincham, consider 
that it should be before the middle, whereas in the 
proposed design it is 4 feet abaft. 
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Mr. Fincham does not add, that many vessels have 
the centre of gravity of displacement abaft the middle, 
and it will scarcely be credited that in the Circassian, 
(designed by Mr. Fincham himself) as well as in the 
proposed frigate, the centre of gravity is 4 feet abaft the 
middle, see Fig. 24. 

On a review of the many and difficult questions in- 
volved in the subject matter of these lectures, one is 
forcibly led to exclaim, with a distinguished writer on 
Naval Architecture, *' To whom then are we to look for 
improving, not to say perfecting, our ships? Is it to the 
men who may bring forward some geometrical or me- 
chanical series of curved lines for a ship's body, deduced 
from one or more curves ? for this has been many times 
done, and may at all times be performed by the mere 
dabbler in the art ; or to those, who, regardless of any 
rules, build ships by what they call the eye? for there 
are enough of these. And when either are asked for 
reasons for any particular construction, they assume 
mysticism, and would * appear wise by saying nothing ;* 
certainly, from no such men are we to hope for improve- 
ment in a science pregnant with difficulties, to surmount 
which seems to exceed the force of the human under- 
standing." But let us look for the advancement of 
Naval Architecture, to those who unite the theory with 
the practice, who are patient observers of the physical 
facts which experience brings to their view,* and have 
sufficient science to account for these, either by laws 

* I was particularly struck on reading Mr. Creuze's work in the En- 
cyclopedia, to observe how much of it appears to be the work of a sailor, 
though be was but a short time at sea, in the experimental squadron ; 
but the fact is, that he had been to sea with Don Juan DTlloa, thus 
shewing that science is but experience reduced to rule, and being so, 
may be transmitted to men of a different age and a different nation. 
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long established, or, if not, to endeavour to discover 
new ones; for what is theory, in its legitimate sense^ 
but a law, or system of laws, established and confirmed 
by a series of well conducted experiments ? 

Naval architecture and naval tactics have derived 
their greatest advantages and improvements from men 
of science, and not from mere practitioners. 
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It- may be thought that I should have included under 
the head of the weights^ the weight of the hull. This 
would have been to have given value to a defect— as, all 
other things being equal, the lighter the hull the better. 
As amongst other reasons, that which occurs in the case 
of the Eurydice as compared with the Carysfort's class 
and form. She is 50 tons lighter than the Carysfort, and 
can therefore take 50 tons more water and provisions 
under the same displacement as them. 

This, of course, is only a defect when the hull is 
heavier of necessity, as when the breadth is great the 
scantling must be greater to have equal strength with 
that of vessels which have less breadth. 

It may arise from an accidental circumstance, as in th^ 
Barham, Vindictive, &c. because of their having been 
two-decked ships, and in such case is unfavourable to the 
ship, and should be allowed. 

It is most desirable that competing ships should be as 
nearly alike as possible in all respect?, except in form, 
as it is quite impossible to measure exactly the conse- 
quences of disparities, for even in that of the difference 
in the amount of sail, though it be (approximately) true, 
that the velocity varies as the square root of the power, 
yet it is only so when all other things remain the same, 
which is hardly possible in practice, as every alteration 
in the aj^punt of sail is attended with an ^Iteration in the 
point of application of this power, therefore it will act 
with more or less effect, as may be ; and by this, the 
same ship only can be compared with herself, and not 
ships differing in form, in height of the centre of effort of 
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the sail, in weights, and in the arrangement of these 
weights. 

I said this was only the approximate law, because it is 
only an approximation founded upon an approximation — 
for it is upon the supposition that the resistance varies as 
the square of the velocity, and this is found to be true 
only under certain circumstances. 

Let p = pressure of wind on a square foot of sail when 
blowing with the velocity of one foot. 
p' = pressure of water against a square foot at the 

same velocity. 
A = effective area of the sails. 
B = the area against which the pressure of the 
water acts. 

V «= velocity of wind. 

V = velocity of ship. 

The relative velocity of wind and ship = «;— V, and 
the eifect of the wind = p A {v — V)^. 

For the same reason the resistance =jp' B V*. 
Hence p A {v—V)2 =pBY^ 

or ^/yA {v—V) = n/jT^ V 
and vyA.t? = V^A V+ >/Y^B V 

^ ^ y/ P A .V 

v^"pA+ y/p'B. 
If now we want to approximate we may neglect 
v/ jp A in the denominator^ and in such case V = ^ v. 

or velocity of the ship would, crsteris paribus^ vary as the 
square root of the area of the sails ; but this can only be 
regarded as an approximation. 
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A COPY OF MR. FINCHAM'S REPORT. 

" PoBTSMOUTH YARD, 16th Feb. 1846. 

*' The ' wave line,' as a principle in the construc- 
tion of vessels, which has been advocated by Mr. Russell 
Scott,* appears to be the principal feature in the pro- 
posed design^ and vessels formed on this principle appear 
to have had some advantage in the experiments which 
he made. But as these experiments were not made 
under the circumstances to which sailing vessels are sub- 
ject in a heavy sea, it does not seem clear that we may 
infer with much confidence from them, what degree of 
excellence such a form would possess in the greatly 
altered circumstances in which vessels must inevitably be 
placed, for the form which is opposed to the resisting 
medium is continually varying as the extremities are 
alternately elevated and depressed in a heavy sea. From 
these considerations I would respectfully submit, that the 
waved form and extreme sharpness of the bow, should 
be very carefully and deliberately considered before being 
given to ships carrying heavy weights, especially as in the 
form now under consideration, the adjustment of the fore 
and after bodies, is the reverse of what experience has 
shewn to be essential to a good ship, and which must 
subject a ship to uneasy motions, and also render the 

* He means Mr. Scott Russell. 
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due effect of the rudder a very questionable matter. 
Experience has frequently shewn that vessels with a very 
full after-body, requiring great weight to bring them by 
the stern, have been uneasy in a sea, and have also 
steered badly. If an analysis were formed of the different 
ships in the British navy, it would be perceived by the 
great diversity of form as to the degrees of fulness and 
sharpness at the extremities, and it would also at the 
same time appear that there is in all good ships, a pro- 
per relation between the fore and aft bodies, and that 
where this has not been the case, the ships have always 
been subject to uneasy motions of pitching and scend- 
ing. 

^* The motion of rolling and lurching depends chiefly 
on the transverse form of the body, and on this point 
it would be found under analytical examination, that when 
too much of the body has been thrown in by the lee 
lurch whilst there has not been enough body below 
water to catch the ship on the weather lurch, the ships 
have invariably rolled with an uneasy motion, except on 
a wind, and under a press of sail. All these effects are 
comparative, being confined with limits, but the degrees 
can be ascertained only by comparing the forms of 
ships which have been tried at sea. Uneasy motions in 
rolling may result likewise from inclination, throwing 
in more of the after-body than the fore-body, causing 
the ship to revolve on an axis somewhere between the 
longitudinal and the transverse axis, and this would be 
the case with the construction now under consideration. 
I have made the preceding observations with the view 
merely to shew, that the conclusions which I have drawn 
are derived from the experience and observation of ships 
that have been already tried, and I beg to state also, that 
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in order to form a just estimate of the character of the 
proposed construction, I have made an analysis of th^ 
bodies of several frigates, and I find the relation of the 
fore-body to the after-body from the middle of the water- 
line, in the Endymion after-body is as 

1 to 1.058 



Inconstant 


1 „ 1.123 


Pique 


1 „ 1.087 


Eurydice 


1 „ 1.127 


Carysfort 


1 „ 1.217 


Calliope 


1 „ 1.175 


Proposed 


.7b7 



'^ From this statement it is seen, that proportion of the 
after-body in the proposed construction, greatly exceeds 
that in any of the other ships, and consequently there 
must be a great excess of weights to bring the ship to 
her intended water-line. This must of necessity render 
the momentum of inertia abaft greater in proportion to 
that forward, and cause not only an uneasy motion to 
the ship in pitching, but likewise cause her inevitably to 
steer badly, since in all the other ships the centre of 
gravity of the displacement is beforb the middle, as all 
constructors consider it should be, whilst in the proposed 
construction it is 4 feet abaft. The same may be shewn 
by an examination of all the elements which a£Pect the 
motions of a ship, and which will be seen by referring 
to the table in which the elements of construction are 
given. And perhaps the form may be more clearly 
seen by lines formed by the areas both of the vertical 
and horizontal sections, which I hope will give a clear 
view of the relative form of this ship, in comparison 
with the forms of ships which have been tried. 

*« After having given to this construction the best con- 

L 
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sideration in my power^ I cannot, for the reasons already 
stated; recommend that in the present fonn the frigate 
should be built." 



THE END. 
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picture, cloth, 6s Labgb papeb, in 4to, cloth, 9s. 

An exceedingly interesting book, giving many particulars of the American War, and the state of parties 
during that penocL 
"WORTHIES OP WESTMORELAND, orBiographies of Notahle Persons 

^^ horn in that CJounty smce the Beformaticto. By Geoegb Atkinson, Esq., 
Barrister-at-Law. 2 vols, post Svo, cloth. 6s. (original price 16s.) 
*0 ARKER. — ^Literary Anecdotes and Contemporary Reminiscences of Professor 
J-^ Person, and others, from the Manuscript Papers of the late E. H. Babkeb, Esq., 
of Thetford, NoriGolk, with an Original Memoir of the Author. 2 vols. Svo, cloth. 12s, 

llyTILTON. — Considerations on Milton's Early Reading, and the prima stamina of 
^^ his " Paradise Lost," together with Extracts from a Poet of the XVIth Century, 
(Joshua Sylvester,) hy Chas. Dunsteb, M.A. 12mo, cloth. 2s. 6d. (original price &s.) 

MILTON. — A Sheaf of GHeanings, after his Biographers and Annotators. By the 
Rev. Joseph Hijntee. Post Svo, sewed. 2s, 6d, 

LIFE/ PROGRESSES, and REBELLIONof James, Dttke op Mon- 
mouth, etc. to his Capture and Execution, with a ftill account of the Bloody Assize, 
and copious Biographical Notices, hy Geobge Robebts, 2 vols, post Svo, plates and outs, 
new, extra cloth. 9s. (original price £1. 4s.) 

Two very interesting volumes, particularly so to those connected with the West of England. 

jQHAKESPERIANA, a Catalogue of the Early Editions of Shakespeare's Plays, 
^ and of the Commentaries and other Puhlications illustrative of his Works. By 
J. O. Halliwell. Svo, cloth. Zs 

" Indispensable to everybody who wishes to carry on any inquiries connected with Shakespeare, or who may 
have a fancy for Sbakesperian Bibliography." — Spectator. 



2 Valuable and Interesting Books, PMished or Sold by 

A NEW LIFE OF SHAKESPEARE, including many particulars respect- 
-^*- ing the Poet and his Family, never before published. By J. O. Halliwell, F.E.S., 
&c. In one handsome vohme^ 800, ilUtsf retted toUh 76 engravings on ioood, ofobjeetSy most 
of which are new^from drawings by Faibholt, cloth, \hs. 

This work contains upwards of foiiy documents personal history, by papers exhibiting him as seOing 
respecting Shakespeare and his Family, never before Malt and Stone, fee. Of the scventy-six engravings 
published^ besides numerous others indirectly iUus- which illustrate the volume, mo^re than^ty kaee never 
tratiiig the Poet's Biography. All the anecdotes and before been enffrmed. 

traditions concerning Shakespeare are here, for the first It is the only life of Shakespeare to be bought 

time collected, and much new light is thrown on his separately from his Works. 

Other Publications illustrative of Shakespeare's lAfe and Writings. 

MALONE'S Letter to Dr. Farmer (in Meply to SUson), relative to his Edition ol 

Shakespeare, published in 1790. 8vo, sewed. Is. 
IBELAND*S (W. H.) Miscellaneous Papers and Legal Instruments, from the original 

MSS. {fhe Shc^cespeare Forgeries), 8vo, pUste, 2s. 6d, 
IBELAND*8 (Sam.) Vmdication of his Conduct, respecting the Publication of the sup- 
posed Shakespeare MSS., in reply to the Critical Labours of Mr. Malone. 8vo. 1*. €d, 
IRELAND'S Investigation of Mr. Malone's Claim to the Cliaracter of Scholar or Critic, 

being an Examination of his " Inquiry into the Authenticity of the Shakespeare 

Manuscripts." 8vo. 1*. 6d. 
IRELAND'S (W. Henry) Authentic Account of the Shakesperian Manuscripts, &c. 

(respecting his fabrication of them). 8vo. ls.6d. 
COMPARATIVE REVIEW of the Opinions of Jas. Boaden, in 1795 and in 1796, 

relative to the Shakespeare MSS. 8vo. 2*. 
GRAVES'S (H. M.) Essay on the Genius of Shakespeare, with Critical Remarks on the 

Characters of Romeo, Hamlet, Juliet, and Ophelia. Post 8vo, cloth. 2s. 6d. 

{original price 5*. 6<?.). 
WIVELL'S Historical Account of the Monumental Bust of Shakespearo^ in the Chancel 

of Stratford-on-Avon Church. 8vo, 2 plates. Is. Cd. 
IRELAND'S (W. H.) Vortigem, an Historical Play, represented at Drury Lane, April 2, 

1796, as a supposed newly discoyered Drama of Shakespeare. New Edition^ with an 

original Preface^ %vo^ facsimile. Is. 6d. (Original price Ss. Gd.) 

The preface is both interesting and curious, from the additional information it gives respecting the 

Shakespeare Vorgerics, containing also the substance of his "Confessions." 

BOADEN (Jas.) on the Sonnets of Shakespeare, identifying the person to whom they are 
addressed, and elucidating several points in the Poet's History. 8vo. Is. 6d. 

TRADITIONARY ANECDOTES OP SHAKESPEARE, collected in Warwickshire m 
1693. 8vo, sewed. Is. 

MADDEN'S (Sir F.) Observations on an Autograph of Shakespeare, and the Ortho- 
graphy of his Name. 8vo, sew^. Is. 

HALLI WELL'S Introduction to " Midsummer Night's Dream." 8vo, cloth. Ss. 

HALLIWELL on the Character of Falstaff. 12mo, cloth. 2s 6d. 

COLLIER'S (J. P.) Reasons for a New Edition of Shakespeare's Works. 8vo. Is. 

SHAKESPEARE'S LIBRARY.— A Collection of the Romances, Novels, Poems, and 
Histories used by Shakespeare as the foundation of his Dramas, now first collected 
and accurately reprinted from the original Editions, with Notes, &c. By J. P. Colubb. 
2 vols. 8vo, cloth. lOs. Gd. ( Original price £1. Is.) 

ACCOUNT of the only known Manuscript of Shakespeare's Plavs, comprising some 
important variations and corrections in the '* Merry Wiyes of Windsor," obtained 
from a Playhouse Copy of that Play recently discovered. By J.O.Haluwbll. 8vo. Is. 

RIMBAULT'S "Who waa * Jack Wilson,' the Singer oi Shakespeare's Stage?" An 
Attempt to prove the identity of this person with John Wilson, Doctor of Music in 
the University of Oxford, A.D. 1644. 8vo. 1*. 

SHAKESPEARE'S WILL, copied from the Origmal in the Prerogative Court, preserv- 
ing the Interlineations and Facsimilies of the three Autographs of the Poet, with a 
few preliminary Observations. By J. O. Haxliwell. 4to. Is. 

DYCE'S Remarks on Collier's and Knight's Editions of Shakespeare. 8vo, cloth. 4s. Gd. 

A FEW REMARKS on the Emendation "Who smothers her with Painting," in the 
Play of CymbeUne, discovered l^ Mr. Collier, in a Corrected Copy of the Second 
Edition of Shakespeare. By J. O. Halliwell, F.R.S., &c. 8vo. 1*. 
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LIFE OP Mr. THOMAS GENT, Printer of York, written by himself. 8vo, 
fine portrait, engraved by Aug. FoXy cloth, 2*. 6d, {Original price 9«.) 
The Author of this carioiui, and hitherto uimablished a printer necessarily intiodneed him to the 



piece of Autobiography, is well known by the several 
works of which he was the author as weU as printer. 



ance of many litmry men, and his book i 

„w«, wiL ^-. MT "^^^ notices of Authors, Printers, 8tc., of the times in 

The narrative is full, written in an easy and unaffected which he hved; among others occur the names of 

style, interspersed with several pieces of Poetry; and Bishop Atterbury, with whom he relates a singular 

fiom the number of adventures he went thi-ough in interview, Browne Willis, and Dr. Drake, the historian 

early life, and the characters and stories inddeutally of York, 8cc. l%e Book reaviret no encomium to those 

introduced, is extremely amusing. His occupation as vho June read Southej/'s "Doctor." 

XpNGLANiyS WORTHIES, under whom aU the Civa and Bloody Wawes, 
■"since Anno 1642 to Anno 1647, are related. By John Vioabs, Author of "England's 
Farliamentaxy Chronicle,** &c., &c. Boyal l2mo, reprinted in the old style (similar to 
Lady WtUovghby's Dicry), with copies of the 18 rare portraits after ffoUar, ^e^ half 
morocco. tSs. 

Copies of the original edition sold £16 to £30. Fairfax, Sir Thomas Fairfox, O. Cromwell, Sldnpon, 

The portraits comprise, Robert, Earl of Essex; Cotonel Massey, Sir W. Brereton, Sir W. Waller, 

Robert^ Earl of Warwick; Lord Montagu, Earl of Colonel Langhome, General Poyntz. Sir Thos. Middle- 

Denbi^, Earl of Stamford, David Lesley, General ton. General Brown, and General Mitton. 

A ROT AMONGST THE BISHOPS; or a Terrible Tempest m the Sea 
of Canterbury, set forth in lively emblems, to please the judicious Header. By 
Thomas Stibby, 1641. 18mo (A satire on Abp, Laud), four very curious woodcut 
emblems, doth. Ss 

A facsimile of the very rare original edition, which sold at Bindley's sale for £18. 

CART WRIGHT. — ^Memoirs of the Life, Writings, and Mechanical Inventions of 
Edmund Gartwright, D.D., F.II.S., imentor qf the Power Loom, ^c. Post 8vo, 
engravings, bds. 2s. 6d. {original price 10s. 6d.) 

It contains some interesting literary history, Dr. his Legendary Tale of ** Armine and Elvira" (given 

Cartwrieht numbering among nis correspondents, Sir in the Appendix) testifies; Sir W. Scott says it oon- 

W Jon^ Crabbe, Sir H. Davy, Fulton, Sir S. Raffles tains some excellent poetry, expressed witb unusual 

Langhomc, and others; he was no mean Poet, as feUcity. 

XpORMAN. — ^The Autobiography and Personal Diary of Dr. Simon Eorman, the 
^ Celebrated Astrologer, 1552-1602, from unpublished MSS. in the Ashmolean Mu- 
seum, Oxford. Edited by J. O. Halltwell. Small 4to, sewed, 6s. 



Only IBO copies privately printed. It will form a companion to Dr. Dee's Diory, printed by the Camden 
Society, who also printed tiiis work, but afterward^ suppressed it. 

"D ICH ARDSON. — Extracts from the Literary and Scientific Correspondence of 
•E^ Bichard Bichardson, M.D., E.B.S., of Brierley, Yorkshire. Edited by Dawboh 
TuBNSB, Esq. 8vo, pp. 530, portrait and plates of Brierley HaU, cloth. 7s. 6rf. 

This is a very interesting volume, and contains much eighteenth century. It was printed for private cir^ 

curious matter respecting the state and progress of cmation only (at the expense of Miss Currer, of Eshton 

Botany, the study of Antiquities and General litera- Hall), and copies have found their way into but few 

ture, &c., in Great Britain, Auring the first half of the collections. 

LIFE, POETRY, AND LETTERS of EBENEZER ELLIOTT, 
the Com Law Bhymer (of Sheffield). Edited by his Son-in-Law, Johk Watkihb, 
post 8vo, clothi {an interesting volume). 8». {Original price Is. 6d.) 

CjCOTT. — ^Extracts from the Letter-Book of William Scott, Father of the Lot6a 
^ Stowell and Eldon, with Notes on their Family History and Pedigree. By M. A. 
BiCHABSSON. Post 8vo, sewcd. Is. 6d. 

ALCUIN OP BRITAIN — ^The Life of Alcuin, the Learned Anglo-Saion, and 
"- Ambassador from King Offa, to the Emperor Charlemagne. By D. P. Losmrz, 
Translated by Sleo. 12mo, pp. 280, cloth. 2s. {Original price 6s.) 

TXTESLEY. — ^Narrative of a Bemarkable Transaction in the Early Life of John 
• ^ Wesley, now first printed from a MS. in the British Musemn. 8vo, sewed. 2s. 
A very curious love affair between J.W. and his housekeeper; it eives a curious insight into the early cconomT 

of the Methodists. It is entiiely unknown to all Wesley's Di(^prapners. ' 

rPHE CONNECTION OP WALES with the Early Science of England, 
-*■ illustrated in the Memoirs of Dr. Bobert Becorde, the first Writer on Arithmetic, 
Greometry, Astronomy, &c., in the English Language. By J. O, Halliwbll. 8vo, 
seioed. Is. 
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TWj'ORLAND. — Account of the Life, Writings, and Inventions of Sir Samuel 
^■^ Mopland, Master of Mechanics to Charles II. By. J. O. Haxliwell. 8to, 
sewed. Is, 

pOLLECnON OF LETTERS on Scientific Subjects, iUustratire of the 
^^ Progress of Science in England. Temp. Elizabeth to Charles II. Edited by 
J. O. Haijjweli.. 8to, cloth. 3*. 

Ccmprisinf^ letters of Digeea, Dee, Tvcho Brahe, Sir Samuel Morland, from a MS. in Lambeth Falacee 
Lower. Hamott, Lvdyatt, Sir W. Petty, SirC. Caven- Nat. Tarpolev'a Corrector Analyticua, fee. Cost- the 
dish, Brancker, Fefi, 8cc. ; also the autobiography of Subscribers £1. 

ST. DUNSTAN.— The Life and Miracles of St. Dunstan. By W. Robinsott, 
LL.D. Svo, plate. U. 
SIDNEY.— Brief Memoir of the Life of the Hon. Algernon Sidney (the Patriot) ; 
with his Trial in 1683. By B. C. Sidney. With outline plate from Stephanoff's 
well known picture. 8vo, eewed. Is. 6d. 

LOVE LETTERS OF MRS. PIOZZI, CformerlyMr8.Thrdle,thefnendof 
Br. Johnson,) written when she was Eighty, to the handsome actor, William 
Augustus Conway, aged Twenty-seren. Syo, sewed. 28. 

" written at three, four, and five o'clock (in the celebrity— considerably enhances their interest. The 

tiomiiig)by an Octogenary pen, a heart (as Mrs. Lee letters themselves it is not easy to characterise; nor 

says) twenty-six years old, and as H. L. P. feels it to shall we venture to decide whether they more bespeak 

be, all your own. —Letter F, Sd Feb. 1820. the drivelling of dotage, or the folly of love ; in either 

" This is one of the most extraordinary collections case they present human nature ro us under a new 

of lovfe epistles we have ever chanced to meet with, aspect, and furnish one of those nddles which no- 

and the well known Uterary reputation of the lady— thmg yet dreamt of in our philosophy can satisfac- 

the Mrs. Thrale, of Dr. Johnson and Miss Bumey torily Bolve.*'— Polytechnic Review. 



pOMPENDIOUS ANGLO-SAXON AND ENGLISH DIC- 

^ TION ARY. By the Rev. Joseph Boswobth, D.D., F.E.S., &c. 8vo, closeh/ printed 

in treble Columns. IZs. 

Labge Papes. Boyal 8vo. {to match the next article) , cloth, £1. 

"This is not a mere abridgment of the large Die- price, all that is most practical and valuable in th, 
tionary, but almost an entirely new work. In this former expensive edition, with a great accession of new 
compendious one will be found, at a very moderate words and matter.** — Author's rrefoM. 

QN THE ORIGIN OP THE ENGLISH, Germanic, and Scandinavian 
^^ Languages and Nations, with Chronological Specimens of their Languages. By 
J. Boswobth, D.D. Royal 8vo, hds. £1. 

A new and enlarged edition of what was formerly the Preface to the First Edition of the Anglo-Saxon Dic- 
tionary, and now piwlished separately. 

ANGLO-SAXON DELECTUS ; serving as a first Class-Book to the Lan- 
guage. By the Rev. W.Babnes, B.B., of St. John's Coll. Camb. 12mo, cloth, 
%s.^. 

" To those who wish to possess a critical knowledge stated, and illustrated by references to Greek, the Latin, 

of their own Native English, some acquaintance with French, and other languages. A philosophical spirit 

Anglo - Saxon is indispensable ; and we have never pervades every part. The Delectus consists of snort 

seen an introduction better calculated than the pre- pieces on various subiects, with extracts from An^lo- 

sent to SQpPly the wants of a beginner in a short space Saxon History and the Saxon Chronicle. There is a 

of time, l^e declensions and conjugations are well good Glossary at the ^rA."—Athen<Kumy Oct. 20, 1849. 

riUIDE TO THE ANGLO-SAXON TONGUE: on the Basis of Pro- 
^^ fessor RasVs Ghrammar ; to which are added, Reading Lessons in Verse and Prose, 
with Notes for the use of Learners. By E. J. Veenon, B.A., Oxon. i2mo, cloth, 5«. 6f?. 

"The author of this Guide seems to have made one care and skill; and the latter half of the volume con- 
step in the right direction, by compiling what may be sists of a weU-chosen selection of extracts from Anglo- 
pronounced the best work on the siAject hitherto Saxon writers, in prose and verse, for the practice of 
published in England."— ^<A<»itf»i»». the student, who will find great assistance in reading 

" Mr. Vernon has, we think, acted wisely in taking them from the grammatical notes with which they are 

Bask for his Model ; but let no one suppose from the accompanied,and from the glossary which follows them. 

title that the book is merely a compilation from the This volume, well studied, will enable any one to read 

work of that philologist. The accidence is abridged with ease the generality of Anplo-Saxon writers; and 

from Bask, with constant revision, correction, and its cheapness places it within the reach of every 

modification; but the syntax, a most important por- class. It has our hearty recommendation.*'— Z*/*rary 

tion of the book, is original, and is compiled with great Gazette. 
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A NALECTA ANGLO-SAXONIC A.— Selections, in Pro8e and Verse, firom 
-^ Anglo-Saxon Literature, with an Introductory Ethnological Essa^, and Notes, 
Critical and Explanatory. By Louis P. Klipstbin, of the Uniyersity of Giessen. 2 thiok 
vols, post 8vo, cloth. 12tf. {original price 18*.) 

Containine an immense body of information on a have a thorough knowledge of his own mother-tongue i 
language which ia now becoming more fuUy appre- whfle tin' Tankage itself to say nothmg of the many 
ciatedLand which contains fifteen-twentieths of what valuable and interestmg works preserved m it, may, 
we daily think, and speak, and write. No Enghshman, in copiousucss of words, strength of expression, and 
therefofe, altogether ignorant of Anglo-Saxon, can grammatical prccisiou, vie with the modem German. 

INTRODUCTION TO ANGLO-SAXON READING; comprising 

-*• ^Ifric's Homily on the Birthday of St. Gregory, with a copious GHossary, Ac. By 
L. Lakglet, E.L.S. 12mo, cloth, 2*. Qd. 

iElfric*8 Homily is remarkable for beauty of composition, and interesting as setting forth Augustine's mission 
to the " Land of the Angles." 

A NGLO-SAXON VERSION OF THE LIFE OF ST. GUTHLAC, 

-^ Hermit of Oroyland. Printed, for the first time, from a MS. in the Cottonian 
Lihraiy, with a Translation and Notes. By Chasles Wyclipfb GJoodwin, M. A., Fellow 
of Catharine Hall, Camhridge. 12mo, cloth, 5*. 

A NOLO- SAXON LEGENDS OF ST. ANDREW AND ST. 

-^ VERONICA, now first printed, with EngUsh translations on the opposite page. By 
C. W. (looDWiN, M.A. 8to, sewed. 2*. 6d. 

A NGLO-SAXON VERSION OF THE HEXAMERON OF ST. 

-^ BASIL, and the Anglo-Saxon Eemams of St. Basil's Admonitio ad Eilj.imi 
Spiritualem ; now firstprinted from MSS. in the Bodleian Lihrary, with a Transbtion and 
Notes. By the Eev. rf W. Nobman. 8vo, Second Edition, enlarged, sewed. 4t. 

ANGLO-SAXON VERSION OF THE HOLY GOSPELS. 

-^ Edited from the original MSS. By Benjamin Thoepe, P.S.A. Post 8to, cloth. 
Ss, (original price 12*.) 

A NGLO-SAXON VERSION OF THE STORY OF APOLLO- 

-^ NIUS OF TYBE ;— upon which is founded the Play of Pericles, attributed to 
Shakespeare j— from a MS., with a Translation and Glossary. By Benjamin Thoepe. 
12mo, c^o^A. 4a. 6d. (original price 6s.) 

NALECTA ANGLO-SAXONICA.— A Selection in Prose and Verse, from 
Anglo-Saxon Authors of various ages, with a Grlossa^. By Benjamin Thobpe, 
F.S.A. A new edition, with corrections and improvements. Post StO, cloth. Ss. (original 
price 12s.) 

POPULAR TREATISES ON SCIENCE, written during the Middle Ages, 
-■- in Anglo-Saxon, Anglo-Norman, and English. Edited by Thos. Wbight^ M jL 
8vo, cloth, 4». 6d. 

Contents .—An Anglo-Saxon Treatise on Astronomy mtdmng, and explanatory of aU the ejfmboUeal ttans 
of the Tenth Cbntuey, now first published from a in earlv sculp twre and painting) ; the Bestiary of Phil- 
MS. in the British Museum, unth a Translation; livre lippe de Thaun, with a translation; Fragments on Pe- 
des Creatures, by Fhillippe de Thaun, now first printed puhur Science firom the Early English Metrical Lives 
with a translation, {extremely valuable to Philologists, of the Saints, (the earliest piece of the kind in the 
as being the earliest specimens of Anglo-Norman re- English language.) 

FRAGMENT OF iELPRIC^S ANGLO-SAXON GRAMMAR, 
^Ifric's Glossary, and a Poem on the Soul and Body of the Xllth Century, dis- 
covered among the ArchiTes of Worcester Cathedral. By Sir Thomas Phillips, Bart 
EoL, peivatelt peinted, sewed. Is. 6d. 

CBIELTON'S (John, Poet Lawreat to Hewry VIII) Poetical Works : the Bowgeof 
^ Court, Colin Clout, Why come ye not to Court ? (hjB celebrated Satire on Wolsey), 
PhiUip Sparrow, Elinour Bumming, &c. ; with Notes and Life.. By the Key. A.. Dyob. 
2 vols, 8vo, cloth. 149. (original price £1. 12*.) 

" The power,the strangeness, thevolubilityof his Ian- great a scholar as erer lived (Ih^mos), 'the light 

guage, the audacity of his satire, and the perfect origin- and ornament of Britain.' He indulged very freely 

ality of his manner, made Skelton one of the most extra- in liis writings in censures on monks and Dominicans ; 

ordinary writers of any age or country." — Southey. and, moreover, had the hardihood to reflect, in no very 

" Skelton is a curious, able, and remarkable writer, mild terms, on the manners and life of Cardinal 

with strong sense, a vein of humour, and some ima- Wolsey. We cannot help considering Skelton as an 

E' nation ; he had a wonderful command of the English ornament of his own time, and a benefactor to those 

iiguage, and one who was styled, iii his turn, by as who come after him." 
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SEMI-SAXON.— The Departing Soul's Address to the Body, a Fragment of a 
Semi-Saxon Poem, discovered amoimg the Archives of Worcester Cathedral, by Sir 
Thomas Phulipps, Bart., with an English Translation by S. W. Singee. 8vo, onltf 

100 PBITATELY PRINTED. 28. 

DICTIONARY OP ARCHAIC AND PROVINCIAL WORDS, 
Obsolete Phrases, Proverbs, and Ancient Customs, from the Beign of Edward L 
By James Obchabd Halliwell, F.B.S., F.S.A., &c. 2 vols, 8vo, containing upwards 
of 1000 pages, closely printed in double columns, cloth, a new and cheaper edition. £1. If. 
It conttdns above 50,000 words (embodying all the are not to be found in ordinary Dictionaries and books 
known scattered glossaries of the English language), of reference. Most of the principal Archaisms are il- 
fonninga complete key for the reader of our old Poets, lustrated by examples selected from early inedited 
Dramatists, Theologians, and other authors, whose MSS. and rare books, and by far the greater portion 
works abound with allusions, of which explanations will be found to be original authorities. 

ESSAYS ON THE LITERATURE, POPULAR SUPERSTI- 
TIONS, and History of England in the Middle Ages. Sy Thomas WsiaHX, M.A., 
F.B.S. 2 vols, post 8vo, eleganthf printed, cloth. 16*. 

Cim/0»/«.— Essay I. Anglo-Saxon Poetry. II. Anglo- Rush, and the Frolicsome Elves. XI. On Dnnlop's 
Norman Poetry. Ul. Chansons de 6este,or Historical History of Fiction. XII. On the History and trans- 
Bomances of the Middle Ages. IV. On Proverbs and mission of Popular Stories. XIII. On the Poetry of 
Popular Sayings. V. Oa. the Anglo-Latin Poets of History. XTv. Adventures of Hereward the Saxon, 
the Twelfth Century. VI. Abelard and the Scholastic XV, The Story of Eustace the Monk. XVI. The His- 
Philosophy. VII. On Dr. Grimm's German Mythology. tory of Fulke Fitzwarine. XVII. On the Popular Cycle 
VUI. On the National Fairy Mytholoev of England. of Robin-Hood Ballads. XVIII. On the Conquest of 

IX. On the Popular Superstitions of Modem Greece, ' • - « - ^ ~ 

and their Connexion with the English. X. On Ymx 



Ireland by the Anglo-Normans. XIX. On Old English 
Political Songs. XX. On the Scottish Poet, Dunbar. 

EARLY HISTORY OP FREEMASONRY IN ENGLAND. 
Illustrated by an English Poem of the XTVth Century, with Notes. By J. O. 
Halliwell, Post 8vo, Second Edition, with a facsimile of the ori^nal M8. in the 
British Museum, cloth. 28. 6d. 

" The interest which the curious poem, of which which is not common with such publications. Mr. 
tliis publication is chieflv composed, nas excited, is Halliwell has carefully revised the new edition, and 
proved by the fact of its having been trandated into iuci*eased its utility by the addition of a complete and 
German, and of its ha\Tng reached a second edition, correct glossary.'*— Zt^CT-a/y Gasette. 

n^ORRENT OP PORTUGAL; an English Metrical Eomance, now first puh- 
^ lished, from an unique MS. of the XYth Century, preserved in the Chetham Library 
at Manchester. Edited by J. O. Halliwell, &c. Post 8to, cloth, vmform with Sitson, 
Weber, and SlUt^s publications, bs, 

^'This is a valuable and interesting addition to our bling to a modem reader^ yet the class to which it 
list of early Enpsh metrical romances, and an in- rightly belongs will value it accordingly ; both because 
diroensable companion to the collections of Bitson, it is curious in its details, and possesses philological 
Weber, and Wa."—LiierarY Gazette. imxtortance. To the general reader it presents one 

'*A hterary curiosity, and one both welcome and feature, viz., the reference to Way land Smith, whom 
serviceable to the lover of black-lettered lore. Though Sir W. Scott has invested with so much interest."— 
the obsoleteness of the style may occasion sad stum- Metropolitan Magazine. 

TJ ARROWING OF HELL ; a Miracle Play, written in the Eeign of Edward 
-*"*- II, now first published from the Original in the British Museiun, with a Modem 
Beading, Introduction, and Notes. By James Oeohaed Halliwell, Esq., F.II.S., F.S. A., 
&c. 8yo, sewed. 2s. 

This curious piece is supposed to be the earliest glish Poetry; Sharon Turner's England; Co/Jier's 
flpecimen of dramatic composition in the English Ian- History of English Dramatic Poetry, Vol. II, p. 313. 

fuage ; vide Hallam's Literature of Europe, Vol. I ; JU these writers refer to the Manuscript. 
trutt's Maimers and Customs, Vol. II ; Warton's £n- 

NUGiE POETIC A ; Select Pieces of Old English Popular Poetry, illustrating the 
Manners and Arts of the XVth Century. Edited by J. O. Halliwell. Post 8vo, 
only 100 copies printed, cloth. 6#. 

Con/<ftt/*:— Colyn Blowbol's Testament; the De- Lobe, Henry Vlllth's Fool; Romance of Bobert of 
l)ate of the Carpenter's Tools; the M«rdiant and Sicily; and five other curious pieces cf the same 
his Son; the Maid snd the Magpie; Elegy on kind, 

A NECDOTA LITERARIA : a Collection of Short Poems in English, Latin, 
-^*- and French, illustratire of the Literature and History of England in the Xlllth 
Centuiry ; and more especially of the Condition and Manners of the different Classes of 
Society, By T, Weight, M.A., F.S. A., &c. 8vo, cloth, only 250 printed. Is. 6<?. 

POPULAR ERRORS IN ENGLISH GRAMMAR, particularly in 
Pronunciation, famiharly pointed out. By Geobge Jackson. 12mo, Thibd 
Edition, vdth a coloured frontispiece of the ** Sedes Busbeiana," 6d. 
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■I7ARLY MYSTERIES, and other Latiu Poems of the Xllth and Xlllth centuries. 
JL-^ Edited, from original MSS. in the British Museum, and the Libraries of Oxford, 
Cambridge, Paris, and Vienna, by Thob. Weight, M.A., F.S.A. 8yo, hda. 4a. 6d. 

" Besides the curious specimens of the dramatic on the oeople of Norfolk, wittcn by » Monk of Peter- 
style of Middle-Age Latinfty, Mr. Wright has given borougfi. and answered in the same ^tyf by John of 
two compositions m the NiJ^ative Ele|fkc Veree (a St. Omer .and. lastly, some JP"8jt y^^J.^ «(t«f gj?^" 
favourite measure at that period), in the Coma3dia ful songs from a MS. "^.^^e^'^.'^f, JoUecUon w^^^^ 
BabiouisandtheGetaof ViteU8Ble8ensi8,whichform aiford a very favourable ^^J^ .fJ^X^Z,^^ ""^ 
a link of connection between the Classical and Mi(hUe- our clerical foreiathers. '—Gentleman a Magazine. 
age Litei-ature: some remarkable Satyrical Rhymes 

KARA MATHEMATICA; or a CoUection of Treatises on the Mathematics and 
iSubjects connected with them, from ancient inedited MSS. By J. O. Halliwbll. 
8vo, Second Edition, cloth, 3*. 6<i. 

Omients .— Johannis de Sacro-Bosco Tractatns de Duiation of Moonlight, from a MS. of the Thirteei^tli 
Arte Numerandi; Method used in England in the Century; on the Mensuration of Heights and Dis- 
Fifteenth Century for taking the Altitude of a Steeple; tances ; Alexaiidri de ViUa Dei Carmen de Aleorismo ; 
Treatise on the Numeration of Algorism ; Treatise on Preface to a Calendar or Almanack for 14S0 ; Jolianuia 
Glasses for Optical Purposes, by W. Bourne; Johannis Norfolk in Artem progressioms sunuiiula; Notes on 
Kobyns de Cometis Commentana; Two Tables showing Eaily Almanacks, by the Editor, Kc. &c. 
the time of High Water at London Bridge, and the 

PHILOLOGICAL PROOFS of the Original Unity and Recent Origin of the 
Human Bace, derived from a Comparison of the Languages of Europe, Asia, Africa, 
and America. By A. J. Johnes. S^o, cloth. Gs. {ori^nal price 12s. Gd.) 

Printed at the suggestion of Dr. Prichai-d, to whose works it wUl be found a useful supplement. 

AMERICANISMS .—A Dictionary of Americanisms. A Glossary of Words and 
Phrases colloquially used in the UnitedStates. ByJ. B.Babtlbtt. Thick 8vo,c^o^A. 12*. 
PHILOLOGICAL GRAMMAR, founded upon EngUsh, and framed from a 
comparison of more than Sixty Languages, being an Introduction to the Science of 
Grammar, and a help to Grammars of all Languages, especially English, Latin, and Greek. 
By the Rev. W. Babnes, B.D., author of the "Anglo-Saxon Delectus," "Dorset 
Dialect," &c. Post 8vo, in the press. 



H^xMxuisX BtaUets (A €nslanU* 

"DIBLIOGRAPHICAL LIST of all the Works which have been published 
^ towards illustrating the Provincial Dialects of England. By John Russell Smith. 
Post 8vo. Is. 

« Very serviceable to such as prosecute the study of our provincial dialects, or are collecting works on that 
curious subject. We very cordially recommend it to notice." — MetropoUtan. 

HALLIWELL'S HISTORICAL SKETCH OF THE PRO- 
VINCL^lL dialects of ENGLAND. lUustrated by numerous Examples, 
(extractedji-omthelntroduction to the Dictionary of Archaic and Provincial Words.) Svo. 2s. 

GLOSSARY OF PROVINCIAL AND LOCAL WORDS USED 
IN ENGLAND ; by F. Geose, F.S.A. ; with which is now incorporated the SuF- 
plembnt, by Samuel Pegge, F.S.A. Post Svo, cloth, is. 6d. 

The utility of a Provincial Glossary to all persons de- would be entirely a work of supererogation. Grose 
sirous of understanding our ancient poets, is so uni- and Pe^ge are constantly refeiTed to in Todd's " Johm- 
versally acknowledged, tliat to enter into a proof of it son's Dictionary." 
CORNWALL.— Specimens of Cornish Provincial Dialect, collected and arranged by Unolb 

Jan Teebnoodle, with some Introductory Remarks and a Glossary by an Antiquarian 

Friend, also a Selection of Songs and other Pieces connected with Cornwall. Post 

8vo. With curious portrait of DoU^ Fentreath. Cloth. 4». 
CHESHIRE.— Attempt at a Glossary of some words used in Cheshire. By Roqeb 

WiLBEAHAM, F.A.S., &c. 12mo, hds. 2*. 6d. (original price 5*.) 
DEVONSHIRE.— A Devonshh-e Dialogue in Four Parts, (by Mrs. Palmee, sister to Sir 

Joshua Reynolds,) with Glossary by the Rev. J. Phillipps, of Membury, Devon. 

12mo, cloth. 2s. 6d. 
DORSET.— Poems of Rural Life, in the Dorset Dialect, with a Dissertation and Glossary. 

By the Rev. William Babnes, B.D. Second Edition, enlarged and corrected, 

royal 12mo, cloth. 10s. 
A fine poetic feeling is displayed through the various Bums ; the " Gentleman's Magazine " for December, 
pieces ia this volume; according to some critics no- 1844, gave a review of the First Edition some pagsft 
thing has appeared equal to it since the time of in length. 



8 Valuable and Interesting Books, Published or Sold by 

DUBHAM.— A GHoBsaiy of Words used in TeesdiOe, in the County of Durham. Post 
Svo, with a Maj9 of the DiHrict, cloth. 6s. 

"Contains about two thoiuand words ... It is be- euage and literatnre ... the author has eridently 

liered the first and only collection of words and brought to bear an extensive persiHud acquaint- 

iihrases peculiar to this district, and we hail it there- ance with the common language." — JktMngUm 

ore as a valuable contribution to the history of Ian- Times. , 

ESSEX. — John Noakes and Mary Styles : a Poem ; exhibiting some of the most striking 
lingual localisms peculiar to Essex ; with a G-lossary. By Ghables Claee, Esq., of 
Great Totham Hall, Essex. Post Svo, cloth. 28. 

" The poem poasesaes considerable humour.r-IVu^« " Exhibits the dialect of Essex perfectly."— JS^for^ 

MagagtMe. Retiero. 

** A very pleasant trifle **'-'Literary Gazette. " Pull of quaint wit and humour." — Gent.'s Moff., 

" A very clever production."— i!M«x Lit. Journal. May^ 1841. 

" Full of rich humour."— £we« Mercury. " A very clever and amusing piece of local descrip- 

*• Very droU."- Jf«<70fM)U<aj». ^o!a."—Arc1ueologut. 

EIENT. — Dick and Sal, or Jack and Joan's Fair : a Doggrel Poem, in the Kentish Dialect. 
Third Edition. 12mo. 6<2. 

LANCASHIRE. — Dialect of South Lancashire, or Tim Bobbin's Tummus and Meary ; 
revised and corrected, with his Bhymee, and an enlabosd G-lossaby of Words and 
Phrases, chiefly used by the rural population of the manufacturing Districts of South 
Lancashire. By Samubl Bamfobd. 12mo, cloth. d«. M. 

LEICESTEBSHIEE Words, Phrases, and Proverbs. By A. B. EvAJfrs, DJ)., Head 
Master of Market- Bostoorth Qrwnvmar School. 12mo, cloth. 5*. 

NORTHAMPTONSHIRE.— The Dialect andFolk-Lore of Northamptonshire : a Glossary 
of Northamptonshire ProvincialismB, Collection of Fairy Legends, Popular Super- 
stitions, Ancient Customs, Proverbs, &c. By Thoi£A8 Stebkbebo. 12mo, 
cloth. 5f. 

SUSSEX. — A Glossary of the ProvinciaUsms of the County of Sussex. By W. Ditbbant 
CooPEB, F.S.A. Post Svo, Second Edition, enlabged, cloth. 5». {nearly 
read^.) 

SUSSEX. — Jan Cladpole's Trip to 'Merricur in Search for Dollar Trees, and how he got 

rich enough to beg his way home ! Written in Sussex DoggeroL 12mo. 6d. 
. WESTMORELAND AND CUMBERLAND.— Dialogues, Poems, Songs, and Ballads, 
by various Writers, in the Westmoreland and Cumberland Dialects, now first col- 
lected ; to which is added, a copious Glossary of Words peculiar to those Counties. 
Post Svo, pp. 408, cloth. 9*. 

This collection comprises, in the JTestmoreland Via' the Cumbrian Bard (includntj^ some now first printed) • 
lect, Mrs. Ann Wheeler's Four Familiar Dialogues, VII. Songs by Miss Blamire and Miss Gilpin; YUI. 



with Poems, &c.; and in the Cumberland Dialect, 1. Songs by John Rayson; IX. An Extensive Glossary of 

Poems and Pastorals by the Rev. Josiah Ralph; II. Westmoreland ana Cumberland Words. 

Pastorals, &c., by Ewan Clark; III. Letters from 

Dublin, by a young Borrowdale Shepherd, by Isaac All the poetical quotations in "Mr. and Mrs. Sand- 

Bitson; IV. Poems by John Stagg; V. Poems by Mark boy's Visit to the Great Exhibition," are to be found 

Lonsdale ; YI. Ballads and Songs oy Robert Anaerson, in this volume. 

WILTSHIRE. — A Glossary of Provincial Words and Phrases in use in Wiltshire, showing 
their Derivation in numerous instances irom the Language of the Anglo-Saxons. By 
John Yonge Asebman, Esq., F.S.A. 12mo, cloth, ds, 

YORKSHIRE. — ^The Yorkshire Dialect, exemplified in various Dialogues, Tales, and 
Songs, applicable to the CJoimty ; with a Glossary. Post Svo. 1*. 

"A shilling book worth its money; most of the feelings of the rustic mind; and the addresses to 

pieces of composition are not only harmless, but ^ood Riches and Poverty have much of the freedom and 

and pretty. The eclogue on the death of * Awd Daisy/ spirit of B\aaa.'' — Gentleman's Maganne May 

an outworn horse, is an outpouring of some of the best 1841 . ' 

YORKSHIRE.—The HaHamshire (district of Sheffield) Glossaiy. By the Eev. Joseph 
HuNTEE, author of the History of " HaHamshire," " South Yorkshire," &c. Post 
Syo, cloth. 4i8. (original jp^Hce 8s.) 

YORKSHIRE. — ^Baimsla Foak's Annual, on onny body els as beside fort 'y years 1842 
and 1843, be ToM Teeddlehotle ; to which is added the Bamsley and Village 
Record, or the Book of Facts and Fancies, by Ned Nut. 12mo, pp. 100. 1*. 

YORKSHIRE.— Sum Thowts abaght Ben Bunt's Weddin ;— Tom Treddlehoyle's Thowts 
abaght Nan Bunt's Chresmas Tea Party, &c. Two Pieces, (Bamsley IHalect.) 
12mo. 6d. \ J f 
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A RCHiEOLOGICAL INDEX to Eemains of Antiquity of the Celtic, Eomano- 
-^ British, and Anglo-Saxon Beriods, by John Yongb Akbbman, JFfe^iow a/nd Secretary 
of like Sodebtf of AsKUguaries, 8vo, ilUutrated wUk numerous engramnge, compririfig 
upwards of five hundred objects^ cloth, lbs. 

This work, though intended as an introduction and rowB-~-X7nt8— Swords—Spears— KniTeft—Umbones of 
a guide to the study of our early antiquities, will, it is Shields — Buckles — Fibuln -- Bull» — Hair Fins — 
hoped, also prove of service as a book of reference to Beads, &c. 8m:. &c. 8ec. 

the practised Archeeologist. The contents are as fol- The Itinb&a&t of Antoninus (as fiur as relates to 

lows: Britain). The Oeosraphical Tables of Ptolemt, the 



Past L Celtic Pbbiod. ~ Tumuli, or Barrows >Iotitia, and the Itinssaiit of Richaiu) of Cieen- 
and Gaim»—€romeledi9— Sepulchral Caves— Bocking cbsteb, together with a classified Index of the con- 
Stones— Stone Circles, &c 8u:.— Objects discovered in tents of the AxcHJBOLoaiA (Vols, i to xxzi) are given 
Celtic Sepulchres ^Ums— Beads— Weapon*— Imple- in an Appendix, 
ments, 8ec. 

Past BL Bomano-Buitish PBUOD.'-Tumuli of '*One of the first wants of an incipient Antiquary, 

the Bomano-Brittsh Perk)d— Burial places of the Bo- is the facilitv of comparison, and here it is fanushra 

mans — Pavements — Camps — Villas — Sepulchral hun at one glance. The pUtes, indeed, form the most 

Monuments— Sepulchral Inscriptions— Dedicatory In- valuable part of the book, both by their number and 

scriptioms — Commemorative Inscriptions — Altars — the judicious selection of types and examples which 



Urns— Ghiss Vessels— FibulsB—ArmilliB— Coins— they contain. It is a book which we can, on this ac- 

Coin-monlds, &c. fcc count, safely and warmly recommend to all who are 

Pabt III. Anoko-Saxon Pbbiod.— Tumuli— Be- interested in the antiquities of their native knd."— 

tailed last of Olyects discovered in Anglo-Saxon Bar- literary Gazette. 

"DEMAINS OP PAGAN SAXONDOM, principdly fifom TumuH in Bn- 
-^^ gland, drawn from the originals. Described and SluBtrated by J. Y. AssBMAir, 
F.S. A. 4to, FuBLiSHiNO nr Pabts at 28. 6d: each. 

"niRECTIONS FOR THE PRESERVATION OP ENGLISH 

-*-' ANTIQUITIES, especially those of the Three First Periods j or Hints for the In- 
ezperienoed. By J. Y. Aessmak. 

A small tract for distribution, at one shilling per dozen, usefiil to give to excavators, ptoughmen, he., who art 
apt to destroy articles they find if not of preaons meUtL 

ARCHAEOLOGICAL ASSOCL^TION JOURNAL. 8vo, vols. 2,3,4, 

-^^ 6, 6. £1. Is, each ; and vol. 7 just completed, with an extra gucmtUy of letter-press 
and plates, £1. lis, 6d, 

J. R. Smith having been appointed Publisher to the Archaeological Association, their Publications may be 
had of him in future. 

•DRITISH ARCHAEOLOGICAL ASSOCIA.TION.— A Beport of the 

-^^ Proceedpgs of the British Archfleological Association, at the Worcester Session, 
August, 1848. By A. J. DuNKlN. Thick 8yo, with engravings, cloth, £1. U, 

'Y^I^B ATIM REPORT of the Proceedings at a Special General Meetmg of the 
^ British Archffiobgical Association, held at the Theatre of the Western Literary 
Institution, 6th March, 1845, T. J. Pettigrew, Esq., in the Chair. With an Introduction 
by Thomas Wbioht. 8yo, sewed. Is, 6d, 

A succinct history of the division between the Ardueological Association and Institute. 

A NTIQUARIAN ETCHING CLUB.— The Publications of the Anti- 
•^^ quarian Etching Club, for the year 1849, consisting of H plates of Churches, Fonts, 
Castles, and other Antiquarian objects, 4to, hoards, 8s, 

' for the year 1860, containing 66 plates. 4to, ids. 10s. 
for the year 1861, containing 70 plates. 4to, hds, 10s. 

yESTIGES OP THE ANTIQUITIES OP DERBYSHIRE, 

^ and the Sepulchral Usages of its Inhabitants, from the most' Bemote Ages to the 
Beformation. By Thomas Batsmak, Esq., of Yolgrave, Derbyshire. In one handsome 
vol. 8to, with numerous woodcuts of Tumuli and their contents. Crosses, Tofnbs, ^c, 
cloth. IBs. 1S4S 

AN ESSAY ON THE ROMAN VILLAS of the Augustan Age, their 
•^■^ Architectural Disposition and Enrichments, and on the remains of Boman Domes' 
tic Edifices discovered in Qrcat Britain. By Thomas Moule. 8to, 2 plates, cloth. 
As, 6(2. {original price Ss.) k 



10 Vabiabk and Inierestinff Books, Published or Sold by 

TJELIQUIiB ANTIQUI-ffl EBORACENSIS,orR^Kcsof Antiqmty.relat. 
J-^ ing to the County of Yorlc. By W. Bowman, of Leeds, asButed by seyeral eminent 
Antiquaries, 4to, with engraninga, fubUahing i» Quarterly Parts. 2$, 6d, each, 

npHE ROMAN WALL : an Historical, Topographical, and Descriptiye Account 
^ of the Barrier of the Lower Isthmus, extending from the Tyne to the Solway, 
deduced from numerous personal suireys. By the Bey. John Colukowood Bbuce, F.S. A., 
Thick 8vo, Second and ENLAsasD Edition, toUh 40 plaUs and 200 woodcuts, a hand 
some volume, half morocco, £1, Is.— A &w Copies on Labob Fapbb, 4to, £2. 2b. 

*'FoUowing the impulse of a fresh intereat in remaiiis or the watkM at ArchsBoIo^ts upon our Boman re 
" '^ ' '^^ ^ ™--i^-^ — ~i, especially those which retote to hii immediate 



sahitet.**^Spectator. 
•*Int 



a takmg leave of Mr. Brace's work, we may e 

je that oar brief notice of some of its attn 

formation gathered'fiy pretious writers, with a mass may promote its circulation. The author's style rcn- 



of original and personal observations."— /ownuil qf ders it highlv readable, the facts he has collected will 

the Archaologiau ItuCitute, Vol viii, p. 105. make it useful for reference, and its portabili^, and 

*"rhe Roman Wall is a very elaborate and pains- the clear arrangement of the subject-matter, should 

taking work, on one of the most interesting of British introduce it as a companion to all who may desire to 

antiquities. Mr. Bruce is a man of leamine, whether study fully one of the noblest monnments of our 

as regards Boman history, in connection witn Britain, covaxtty."— Gentleman's Magaane, 

RELIQULE ISURIAN-ffl : the Bemains of the Boman Isurium, now Aid- 
horough, near Boroaghbridge, Yorkshire, illustrated and described. By Hekby 
Ecboyd Smith. Eoyal 4to, toith 37 plates, cloth, £1. 5^. 

The Same, with thb Mosaic patbmbnts colotjbed, cloth: £2. 2s, 

The most highly illostrated work ever published on a Boman Station in England. 

DESCRIPTION OP A ROMAN BUILDING, and other Bemains, dis- 
eoTered at Cabblbon, in Monmouthshire. By J. E. Lbb. Imperial 8vo, with 20 
interesting etchings by the Author, sewed, 6s, 

TVrOTITIA BRITANNIiE, or an inquiry concerning the Localities, Habits, Con- 
•*-^ dition, and Progressive Civilization of the Aborigines of Britain ; to which is 
appended a brief Betrospect of the Eesults of their Intercourse with the Bomans. By 
W. D. Saull, F.S.A., P.Q-.S., Ac. 8vo, engramngs, Qs, ed. 

ARCH^OLOGIST AND JOURNAL OP ANTIQUARLA.N 

•^^ SCIENCE. Edited by J. O. Halliwell. 8vo, Nos. I to X, complbtb, with 
Index, pp. 420, with 19 engramngs, cloth, reduced from 10s, 6d, ix>6s,6d. 

Containing original articles on Architecture, His- various Antiquarian Societies, Betrospective Be- 
torical Literature, Bound Towers of Ireland, Philo- views, and Beviews of recent Antiouan^ Works 
iQgy, Bibliogra^, Topography, Proceedings of the &c. ^ 



Numismatics. 



pTTRODUCnON TO THE STUDY OP ANCIENT AND 

-*- MODEBN COINS. By J. Y. Akebbcan, Secretary of the Society of Antiquaries, 
Foolscap 8vo, with numerous Wood JEngramngs from the original coins, {an eacelleni 
introductory book,) cloth. 6s. 6d, 

Contents: SECT.l.—Origin of Coinaee.-^reek Scotch Coinage. 11. Coinage of Ireland. 12 Anelo 

Begal Coins. 2. Greek Civic Coins. 8. Greek Im- Gallic Coins. IS. Continental Money in the Middle 

penal Coins. 4. Origin of Boman Coinage— Consular Ages. 14. Various representatives of Cdnage Ifi 

Coins. 6. Boman Imperial Coins. 6. Boman British Forgeries in Ancient and Modem Times. 16 Table 

Coins. 7. Ancient British Coinage. 8. Anglo-Saxon of mces of English Coins realized at PubUe Sales 
Coinage. 9. English Coinage from the Conquest. 10. 

'PRADESMEN'S TOKENS struck in London and its Vicinity, from 1648 to 
-*- 1671, described from the originals in the British Museum, &c. By J. Y. Aeebhan 
r.S.A. 8vo, with 8 plates of numerous examples, cloth. 15*. — Labge Papeb, in 4to' 
cloth, £1. Iff. 

This work comprises a list of nearlv three thousand streets, old tavern and coffee-house signs, &c. &c 
Tokens, and contains occasional illustrative topo- with an introductory account of the causes which led 
graphical and antiquarian notes on persons, places, to the adoption of such a currency. 

A NCIENT COINS OP CITIES AND PRINCES, Geographically 
-^^ Arranged and Described, Hispania, Gallia, Brttannia. By J. Y. Akeeman, 
F.S.A. 8vo, with engravings of many hunted coins from actual examples^ cloth, 18*. 
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rjOINS ,0F THE ROMANS RELATING TO BRITAIN, 

^^ Described and lUuatrated. By J. Y. Akebman, F.S.A. Sbcond Edition, greatly 
enlarged, 8vo, loithplaees and woodcuts. lOs, Qd, 

The " Prix de Nnmismatiflue" was awarded by the liahed at avery moderate j)rioe ; it shoiUd be consulted, 

French Institate to the author for this work. not merely for these parbcnlar coins, but also for facts 

" Mr. Akerman's volume contains a notice of every most valuable to all who are interested in the Somano- 

known variety, with copious illustrations, and is pub- British BiBtory. "^Jrckttol^icai Journal. 

rUMISMATiC ILLUSTRATIONS of the Narrative Portions of the NEW 
TESTAMENT. By J. Y. Akebman. 8vo, numerous woodcuts from the anginal 
coins in various public and private collections, cloth. 5s. 

" Archeeology is under a peculiar oblieation to bute of commendation for light thrown upon Holy 
Ifr. Akerman. To him more than to any otner living Writ, through the medium of " the unrighteous Mam- 
man, is due the praise of having converted multitudes mon.*' The New Testament has, it appears, in the 
to the love of antiquarian research. To him we all owe comi)a8s of the Gospels and Acts, no less than 83 
the pleasant debt of an instructive acquaintance, not allusions to the coinage of Greece, Borne, and Judeea; 
only with the beautiful money of Ancient Greece and and these beautifully engraved, and learnedly de<- 
Bome, but with the once barbarous, though not less scribed, dve Mr. Akerman an opportunity of serving 
interesting, coins of our earliest history. And to him the good cause of truth in the way of nis peculiar 
now especially, the cause of religion can bring its tri- avocation." — Church of England Journal. 

TVrUMISMATIC CHRONICLE AND JOURNAL OP THE 

J-^ NUMISMATIC SOCIETY. Edited by J. Y. Akebman. PubliBhod Quarterly 
at^. 6(7. per Number. 

This is the only repertory of Nuinismatfe intdH- and countries, by the first NumismatiBts ot Ae itj, 
gence ever published in England. both English and Foreign. 

It contains papers on coins and medals, of all ages Odd parts to complete sets. 

LIST OP TOKENS ISSUED BY WILTSHIRE TRADESMEN, 
in the Seventeenth Century* By J. Y. Aeebmait. Svo, plates, sewed. \s. 6d. 

LECTURES ON THE COINAGE OP THE GREEKS AND 
ROMANS, Delivered in the University of Oxford. By Edwaed Cabdwell, D.D., 
Principal of St. Alban's Hall, and Frofi^or of Ancient History. 8vo, cloth. 4s. 
(original price Ss. 6d.) 

A very interesting historical volume, and written in a pleasing and popular manner. 

A N OLLA PODRIDA_, or Scraps Nmnismatic, Antiquarian, and Literary. By 
■^*- BiCHASD Saikthill, Esq., of Cork. Boyal 8vo, many plates and poHraitSf a 
handsome vohme, fbivately printed, cloth. £1. lis. Gd. 

Containing Letters on the coinage of 1816 ; Memoir Ireland ; Coins of the Mint of Exeter ; Coins of Henry 

ofThomasWyon^jun.; on the Coronation and Guild- III; Saxon and Anglo-Norman Coins; attempt to 

hall Medals; Russian Medals; Coins found at Bea- locate Coins unappropriated by Buding; and other 

worth; Short and Long-Cross Pennies of Henry Yll; papers on Corns and Top«grapfical and Genealogical 

Dublin Groats; Three Crowns, the ancient Arms of suojects. 

OBSERVATIONS ON A UNIQUE CUFIC GOLD COIN of the 
Fatimite Dynasty. By L. Lobwe. 8vo, engraving, sewed. Is. 

HAND-BOOK OP ENGLISH COINS, from the Conquest to Victoria. 
By li. JswiTT. 12mo, 11 pUUes, cloth. Is. 

HISTORY OP THE COINS OP CUNOBELINE and of the ANCIENT 
BBITONS. By the Bev. Bealb POSTE. %^ro,with numerous plates and woodcuts^ 
cloth. In the Fress. 
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TOURNEY TO BERESFORD HALL, IN DERBYSHIRE, 

^ the Seat of Chables Cottok, Esq., the celebrated Author and Angler. By 
W. Axexanbeb, F.S.A., F.L.S., Lite Keeper of the Prints in the British Museum, 
Crown 4to, printed on tinted paper, with a spirited frontispiece, representing Walton and 
his adopted Son Cotton in the Fishing-house, and vignette title page, cloth, fas. 

Dedicated to the Anglers of Great Biitain and the various Walton and Cotton Cluhs; only 100 printed. 

(GRAPHIC AND HISTORICAL SKETCH of the Antiquities of Totne^ 
^^ Devon. By W. COT'XOW, F.S.A. Small 4to, fine woodcuts^ cloth. Qs. {original 
price 10s. 6<2.) 
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CAMBRIDGE. — ^ffistoria CoUegU Jesu Oantabrigiensis k J. Shbrmanno, olim 
pns8. ejusdem CoUegd. Edita J. O. Halliwell. 8vo, cloth, 2s, 
HISTORY AND ANTIQUITIES of the County of Hereford. By the 
Ber. JoHK DuKCUiCB. 2 yoIs, 4to, portraits and plates^ bds. £1. 4f. (original 
price £5. 5«.) 

JJELPS TO HEREFORD HISTORY, Civil and Legendary, in an Ancient 
Account of the Andent-Cordwainers' Company of the City, the Mordiford Dragon, 
and other Subjects, By J. D. Dbylik. 12mo, cloth (a curious volume), 3«. 6d. 

** A series of very clever papers.**— ^ctetor. 

"A little work rail of Antiquarian information, presented in a pleasing and popular form/*— Jfo«icoff/<>ratt«/. 

PISTORY OP PORTSMOUTH, PORTSEA, LANDPORT, 

SOUTHSEA, and <K)SPOBT. By Hbsbt Slight, Esq. 8yo, Third Edition, 
sbd. 4a. 

OTES ON THE CHURCHES in the Counties of KENT, SUSSEX, and 
SUBEEY, mentioned in Domesday Book, and those of more recent date, with some 
Account of the Sepulchral Memorials and other Antiquities. By the Ber. Abthuk 

HUSBBY. Thick SVO, TDTB PLATES, c2o<A. 18f. 

jT'ENTISH CUSTOMS.— Consuetudines Kanciie. A History of GAVBLmn), 
A^ and other Bemarkable Customs, in the County of Ebkt. By Chables Sandys, 
Esq., F.S.A. {Cantiamu). lUustnOed withfacimUeSy a very handsome vohme, cloth, lbs. 

HISTORY AND ANTIQUITIES OF RICHBOROUGH, 

BECULYEB, AND LYMNE, in Kent. By C. R. Roach Smith, Esq., F.S.A., 

Small 4to, with many engra/wngs on wood and copper^ by P. W. Paieholt, cloth. £1. Is. 

"No antiquarian TQlnme could display a trio ci here represented— Boach Smith, the ardent explorer; 

names more cealons, suocessfnU and intelligent, on Fairholt, the excellent illustrator; and Boltt, the 

the sul^ect of Bomano-British remains, than the three indefatigshle collector.**— Xi/^raiy Gautte. 

JjISTORY AND ANTIQUITIES OF DARTPORD, in Kent 

with incidental Notices of Places in its Neighhourhood. By J. Dunein, Author 
of the ** History of the Hundreds of Bullington and Ploughley, in Oxfordshire ;" " History 
of Bicester ;" " History of Bromley," Ac. 870, 17 plates^ cloth. Only 150 pnnted. 
21#. 

HISTORY OP THE TOWN OF GRAVESEND, in Kent, and of the 

Port of London. By R. P. Cettdbk, late Mayor of Gravesend. Royal 8vo, 37 
fine plates and woodcuts^ a very handsome volume, cloth, lOs, {original price £1, 8«.)* 

A CCOUNT OP THE ROMAN AND OTHER ANTIQUITIES 

-^ discovered at Springhead, near Gravesend, Kent. By A. J. Dxtnedt. ^vq vlates 
(oniy 100 printed,) cloth, 6s, 6d, >r , 

fJISTORY OP ROMNEY MARSH, in Kent,from the time of th^ Romans 

to 1833, with a Dissertation on the original Site of the Ancient Anderida. By W. 

Hollowat, Esq., author of the ** History of Rye." 8vo, wUh Maps and plates, cloth. 12s. 

CRITICAL DISSERTATION on Professor Willis's "Architectural History 
of Canterbury Cathedral." By C. Sandts, of Canterbury. 8vo. 2s, 6d. 
"Written in no quarrelsome or captious spirit ; the serious errors throughout It may be considered as 
highest compliment is paid to Frofessor Willis, where an indispensable companion to his volume, containing 
it 18 due. But the author has made out a clear case, a great deal ol extra information of a very curious 
in some very important instances, of inaccuracies that IdmL"— wfrMTwoii. 
have led the learned Professor into the construction of 

■pOLKESTONB FIERY SERPENT, together with the Humours of the 
-*- DoTOB Mayob ; being an Ancient BaUad, full of Mystery and pleasant Conceit, 
now first collected and printed from the various MS. copies in possession of t^e in- 
habitants of the South-east coast of Kent ; with Notes. 12mo. Is, 

JJ AND-BOOK OF LEICESTER. By James Thompsok. 12mo, Second 
Edition, woodcuts, bds. 2s. 

HISTORY AND ANTIQUITIES OP THE ISLE OF AXHOLME, 

in Lincohishire. By the Venerable Abohssaooit Stonshouse. . Thick 4to, fine 
PLATES 18^. {original price £3, 3s.) 
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HISTOBY AND ANTIQUITIES OP GAINSBOROUGH, in Lin- 
oolnshire. By Adah Stabe. Thick 8vo, Second Edition, obeatly enlasged, 
cloth, 98. (origmal price £1. !«.) — Labge Papeb, royal Svo, cloth, lif. 

HISTOBY AND ANTIQUITIES OP THE TOWN OF LAN- 
GASTEB. Compiled from Authentic Sources. By the Bev. Bobebt Sucfson. 
Svo, cloth. Ss. 

MEMORIALS OP THE VICARAGE HOUSE AND GARDEN 
OP ALL SAINTS, Kjng*B-Lynn ; with a List of the Vicars, and a quantity of 
other useful information. By J. N. Ohadwick. 8vo,/o«r engramngsy sewed. 28. 6d. 

DESCRIPTIVE ACCOUNT OF THE RUINS OF LIVEDEN, 
near Oundle, Northamptonshire ; with Historical Notices of the Family of Tresham, 
and its connection with the Gunpowder Plot. By Thomas Bell. Four jplatee and 
TVesham Pedigree. 4to. 6«: 

REPRINTS OP RARE TRACTS, and imprints of Ancient Manuscripts, &c., 
chiefly iUustratiye of the History and Biography of the Northern Counties. Beau- 
TIPTTLLY feinted on thick paper, with facsimile titles, initial letters in colours, ^c, 
EOBMING- 7 VOLS., post Svo, COMPLETE, mth general titles and contents. Ids. £5. &s. 
(original price £7. 78.) 



This Collection comprises no less than 62 Tracts of the most interesting kind, edited by M. A. Richardson, 

issisted by several antiquar' ' " " - . -— -..,«„-. 

are all sold by the printer. 



assisted by several antiquaries in the northern counties. Only 100 copies df the Collectioii were printed, which 



RIVER TYNE.— Plea and Defence of the Mayor and Burgesses of Newcastle 
against the Malevolent accusations of G^ardiner, (author of " England's 6h*ie7ance 
on the Coal Trade,") 1653 ; with Appendix of Unpuhlished Documents respecting the 
Biyer Tyne. By M. A. Biohabdson. 8to, (onl^ 150 printed.) 2s. 

^TOPOGRAPHICAL MEMORANDUMS for the County of Oxford. By 
■■- Sir Gbegobt PAaB Tubkbb, Bart. Svo, hds. 2s. 

NOTICES OF THE HISTORY AND ANTIQUITIES OF 
ISLIP, Oxon. By J. O. Halliwell. Svo, {only Sprinted,) sewed. Is. 

HISTORY OF BANBURY, in Oxfordshire; including Copious Historical and 
Antiquarian Notices of the Neighbourhood. By Alfbbi> Beesley. Thick Svo, 
684 closely printed pages, with 60 woodcuts, engraved in the first style of art, by O. Jewett^ 
of Oaford. 14*. {original price £1. 5*.) 

"The neighbourhood of Banbury is equally rich in author has collected a great body of local information 
British, Roman, Saxon, Norman, and Enghsli Anti- of the most interesting kind. By no means the least 



valuable part of Mr. Beesley's work, is liis account 
of the numerous interesting early churches, which 



quities, of all which Mr. Beesley has »iven regularly 

cleared accounts. Banbury holds an important place of the numerous interesting early churches, which 

in the history of the Parliamentary War of the Seven- characterize the Banbury oistrict." — The Jrchao- 

teenth Century, and was the scene of the great Battle logigt. 

of Edgehill, and of the important fight of Cropredy Odd Farts to complete copies, U. M. instead of 

Bridge. Relating to the events of that perioa, the 2s. 6d. 

HISTORY OP WITNEY, with Notices of the Neighbouring Parishes and 
Hamlets in Oxfordshire. By the Rev. Dr. Giles, lormerly Fellow of C. C, Oxford. 
Svo, plates^ cloth, (only 150 printed.) 6s. 

HISTORY OP THE PARISH AND TOWN OF BAMPTON, 
in Oxfordshire, with the District and Hamlets belonging to it. By the Bev. 
Dr. Giles. Svo, plates, Secoitd Edition, cloth. 7s. 6d. 

PAUCONBERGE MEMORIAL.— An Account of Henry Fauconberge, LL.D., 
-*■ of Beccles, in Suffolk, and of the endowment provided by his wiU to encourage 
Learning and the Instruction of Youth ; with Notes and Incidental Biographical Sketches. 
By S. W. Eix. Pot 4to, very nicely got up, with 30 engravings of Old Souses, Seals, 
Autographs, Arms, ^c, hds. 6*.— Laege Papeb, 7s. 6i. (vbet eew copies peikted.) 

Contents.— Fanconbereee of Olden Time. II. Fan- Memoir of Robert Sparroiv, Esa. Memoir of Dr. Joseph 
conberge of Beccles. III. Fanconberge Endowment. Arnold (by Dawson Turner, of larmouth), Paiiiculara 
IV. FauconbergeandLeman. V. Appendix, Pedigrees, of the Faueonberge Trust Estate, &c. &c. 

SUSSEX ARCH^OLOGICAL COLLECTIONS, iUustrating the His- 
tory and Antiquities of the County, published by the Sussex Archseological Society. 
Svo, plates and tvoodcuts, cloth. Vol. 1, 10^. j Vol. II, 15*.j Vol. Ill, 10*.; Vol, IV, 14*.; 
Vol. V, 14*. 
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OUSSEX GARLAND; a CoUection of Ballads, Sonnets, Tales, Elegies, Songs, 
^ Epitaphs, &c., illustrative of the County of Sussex, with Notices, Hbtoiical, 
Biognphical and Descriptive. By James Taylob. Post 8vo, Engraninga^ cloih. 129. 

QUSSEX MARTYRS : their Examinations and Cruel Burnings in the time of 
^ Queen Ifary ; comprising the interesting Personal Narrative of Richard Woodman, 
extracted from **Foze's Monuments;" with Notes. By M. A. Lower, M.A. 12mo, 
tetoed, l8, 

pHURCHES OF SUSSEX, drawn by B. H. NiBBS, with Descriptions. 
^ 84 plates^ 4to, a handsome voltmey cloth, £2. 2s. 

HISTORY AND ANTIQUITIES OF THE ANCIENT PORT 
AND TOWN OF EYE, in Sussex, compiled from Origmal Documents. By 
William Hollowat, Esq. Thick 8vo, (only 200 peintbd,) cloth. £1. Is. 

HISTORY OF WINCHELSEA, in Sussex. By W.DuBRAirrCooPBB,P.S.A. 
8yo. fine pUUes and woodcuts. 7s. Gd. 
CHRONICLE OF BATTEL ABBEY, in Sussex; originally compiled in 
Latin by a Monk of the Establishment, and now first translated, with Notes, and an 
Abstract of the subsequent History of the Abbey. By Mabk Antony Lowsb, M.A. 
870, wUh illustrations^ cloth. 9s. 

"It will be foand to contain a real and living pic- " Mr. Lower has added to the completeness of th^ 

tore of the nuamers and customs, the modes of thought book by a summary sketch of the History of the 
and speech prevalent in the times ot which it is me Abbey, and its succession of Abbots from the time 
iMorcL Mr. Lower has well discharged his office of when the Chronicle terminates to the period of the 
translator and editor."— ^Fnoriliaii. dissolution. Various intelligent notes, as well as the 

"In no respect less interestins than Jocelin de eeneral style of the translation, are highly cre- 
Brakebnd's famous Chronicle of Bury St Edmund's ditable to his care and skill as editor."— 6«i»^/^maitV 
Abbey."— ii^ Oat. Magazine. 

DESCRIPTIVE CATALOGUE OF THE ORIGINAL CHAR- 
TEBS, GRANTS, DONATIONS, &c., constituting the Muniments of Battel 
Abbey, also the Papers of the Montagus, Sidneys, and Websters, embodying many highly 
interesting and valuable Becords of Lands in Sussex, Kent, and Essex, with Prehminaiy 
Memoranda of the Abbey of Battel, and Historical Particulars of the Abbots. 8to, 
234 PAGES, cloth. ONLY If. 6d. 

TJAND-BOOK TO LEWES, in Sussex, Historical and Descriptive; with 
-■"•• Notices of the Beoent Discoveries at the Priory. By Mabk AifTOHX Loweb. 
12mo, moMf engravings^ cloth. \s. 6d. 

(CHRONICLES OP PEVENSEY, in Sussex. ByM. A. Lowbb, 12mo, 
^^ woodcuts. Is. 

TJURSTMONCEUX CASTLE AND ITS LORDS. BytheKev.E. 

•*•-■■ Vbnablbs. (Eeprinted foom Vol. IV of the Sussex Archa)ological Collections.) 
8vo, tnang engravings, sewed, Ss. ; cloth 4*. 

MOTES ON THE ANTIQUITIES OP TREVES, MAYENCE 

■^^ WEISBADEN, NEIDERBIEBEB, BONN, and COLOGNE By Chables 
EOAOH Smith, F.S.A. (Reprinted from Vol. U of the "CoUectaneaAntiqua.") 8vo wUh 
many engravings. 7s. 6d. ^ / 9 

ANNALS AND LEGENDS OP CALAIS; with Sketches of Emigre 

-*••*■ Notabilities, and Memoir of Lady Hamilton. By Robeet Bell Calton, author 
of "Rambles in Sweden and Gottland," &c. Ac. Post 8vo, with frontispiece and vignette, 
doth. OS. ^ ^ a » 

««^??/"^ %2"-f''";?"'*?7, *^C*i® S^^e l)y Ed- cester J the Courgain; the Field of the Cloth of Gold; 

^r^. ^ /846-7, with a Roll of the Commanders Notice of the Town and Caatle of Guisnes, and its sur- 

.^l S' ?u «^ ^^^' ^^ ^ contemporary MS. piise by John de Lancaster ; the town and Seignenrie 

m the British Museum; The Allotment of Lands and of Arcfres; the Sands and Duelling : Villa^s and 

SSlIf"i.***T??'^?S'*o?^i"» 9*4^ *? S? English Chateau of Sangatte, Coulonge, Mark. EschaBes and 

Borough ; Ust of the Streets and Householders of the Hammes; Review of the EngSsh Occupation of Cahus; 

same ; Henry Vnith's Court there; Cardinal HVolsey its Re-capture by the Duke de Guise; the lower Town 

•yd his ExnensM; the English Pale, with the Names and its Lace Trade; our Commercial Relations with 

of B^,ItonBteadB, and Villages in the Enghsh Era; France; Emigr6 Notabilities; Charles and Hairv 

the Siege of Therouenne and Toumai; the Pier of Tufton, Capt. DOTmer and Edith Jacquemont, Beau 

Calais; Pros and Cona of the Place; the H6tel Brummell, Jemmy Urquhart and l3 friend Riun- 

1 ^ ' S^r^f^ ^¥"^i?/ J Ch^'ches of Notre Dame tleroy, " Nimrod/ Berkeley Craven, Mytton. Duchess 

ff'^i^^^'S^i?*' the H6tel de Vdle; Ancient Staple of Kmgston; a Aew Memoir of Lady Hamiton/^ 

HaUi The Chateau and Murder of the Duke of Glou- &c. v* *«uy aaiauwa, ««. 
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TI/TONT SAINT-MICHEL.— Histoire et Description de Mont St. Michel en 

J^-*- Normandie, texte, par Hericher, dessins par Bouet publies par Bourdon. Folio, 

150 pp., and 13 beautiful plates, executed in tinted Uihography, leather hack, unctft, £2. 89. 

A haadsome Tolume, interesting to the Architect and Arcliseologist. 

GENOA; with Bemarks on the Climate, and its Influence upon InvalidB. By 
Hbnbt Jokbs BuifinsTT, M.D. 12mo, cloth. ^. 



pURIOSITIES OF HERALDRY, with lUustrations from Old Englifih 

^ Writers. By Maek Antony Loweb, M.A., Author of "Essays on English Sur- 
names;" with iUwmuated Title-page, and numerous engraminge from deigns hg the Author. 
Svo, cloth. 149. 

*'The present volume is truly a worthy sequel (to than an ample exposition of an extraordinary and uni- 

the'SuKNAMZS*) in the same curious and antiquarian versal custom, which produced the most miportaut 

line, hlending with remarkable fieusts and inteihgence, effect upon tlie minds and habits of mankmd." — 

such a fund of amusing anecdote and illustration, that Uterary Gazette. 

the reader is almost surprised to find that he has " Mr. Lower's work is both curious and iostructivc, 

learned so much, whilst he appeared to be pursuing while the manner of its treatment is so inviting and 

mere entertainment. The text is so pleasing that we popular, that the subject to which it refers, which 

scarcely dream of its sterling value ; and it seems as if, many have hitherto had too good reason to consider 

in unison with the woodcuts, which so cleverly explain meagre and unprofitable, assumes, under the hands of 

its points and adorn its various topics, the whole de- the writer, the novelty of fiction with the importance 

sign were intended for a relaxatbn nom study, rather of historical truth."--^^M0»«»m. 

PEDIGREES OP THE NOBILITY AND GENTRY OF HERT- 
FOBDSHIKE. By William Bebby, late, and for fifteen years, Begistering Clerk 
in the College of Arms, author of the " Encydopffidia Heraldica^" &c. &c. Folio, (only 
125 printed.) £1. hs. {original price £3. lOff.) 

GENEALOGICAL AND HERALDIC HISTORY OF THE 
EXTINCT AND DORMANT BARONETCIES of England, Ireland, and Scot- 
land. By J. BuBKE, Esq. Medium 8vo, Segonb Edition, 688 <?2ow^i9n»^ ^a(^e«,»» 
double columns, with about 1000 arms engraved on wood, Jflne portrmt of James I, and 
illuminated title-page, cloth. 10s. (original ptice £1. Qs.) 

This work engi^ed the attention of the liuthor for ative or representatives still existing, with elaborate 
several years, comprises nearly a thousand families, and minute details of the aUiances, achievements, and 
many « them amongst the most ancient and eminent fortunes; generation after generation, from the earliest 
in the kingdom, each carried down to its represent- to the kitest period. 

■pNGLISH SURNAMES. An Essay on Family Nomenclature, Historical, 
-*-^ Etymological, and Humorous; with several illustrative Appendices. By Mabk 
Antony Loweb, M.A. 2 vols., post 8vo, Thibd Edition, enlabged, woodcuts, cloth. 
12s. 

This new and much improved Edition, besides a and in his chapters on the different ways in which 

great enhurgement of the Ghi^ters, contained in the particular classes of names have ongmated from 

previous editions, comprises several that are entirely names ofplaces. occupations, dignities, offices, personal 

new, together with Notes on Scottish, Irisli, and and mental qualities, h>c"-^Spectator. 

Norman Surnames. The "Additional Prolusions," «»#, t^ « 1, - ^«» «».„».i, i« 4k<> f>»i> on:»» »r 

besides the articles on Rebuses, Allusive Arms, and „^ -^.'i^Sf JL^.S^^^ J'SuL'^^l^^ Tain 

the Roll of Battel Abbey, contaiA dissertations ra Inn JI^^iT'S^i'Si i7,* n^in.T» S?i ^fjd 

signs, and Remarks on Christian Names : with a "'^'^^^^ ^^ ^^ ^ produced. -Brighton Herald. 

copious Index of many thousand Names. These fea- "A curious work, and got up, moreover, with that 

tures render " English Surnames " rather a new wwk commendable attention to paper and typography which 

than anew edition. is certain to make a book 'tak the eye.' 

"A curious, ingenious, and amusingbook, lir. Lower Mr. Lower has been ' at a^-eat feast of languages. 



brings considerable knowledge to bear, both in his and has stolen more than the ' scraps.' He both in* 
general history of the use of Surnames in England, structs and entertains."— /<?&» BtdL 

TNDEX TO THE PEDIGREES AND ARMS contained in the Heralds' 
-■- Visitations and other Genealogical Manuscripts in the British Museum. By 
B. SiHB, of the Manuscript Department. 8vo, closeUf printed in double columns, cloth, Ihs. 
An indispensable work to those enratged in Genea- study, amusement, or professionally; those who have 
logical and Topograpliical pursuits, affording a ready experienced the toilsome labour of searching, with 
clue to the Pedigrees and Arms of nearly 40,000 of the the help only of the existing very imperfect CatiQogucs, 
Gentry of England, their Residences, &c. (distinguish- can appreciate the perseverance and accurate exa- 
ing the different families of the same name in any mination necessary to produce such an Index as that 
countv), as recorded by the Heralds in their Visita* just published by Mr. Sims; it will be an indispen- 
Uons oetween the years 1528 to 1686. sable companion to the Librai^ table of all students 



ing tne oinerent lamuies 01 tne same name m any mination necessary to produce such an Index as that 
countv), as recorded by the Heralds in their Visita* just published by Mr. Sims; it will be an indispen- 
Uons oetween the years 1528 to 1686. sable companion to the Librai^ table of all students 

in genealogical pursuits, snd those engaged in the 
" This work will be very acceptable to all who have History of Landed Property." — Joum^ of Arcluw- 
occasion to examine the MSS. alluded to, whether for logical Institute for September, 184J>. 
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■ROLL OF ARMS OF THE REIGN OF KING EDWARD II. 

-" Edited by Sir Haeeis Nicolas ; to which is added, an " Ordinary" of the Arms 
mentioned by Jos. Gwilt, Esq. 8vo, cloih. 4#. 6d. {original price 10». 6<i.) On Labgb 
Papee, 4to, clothe 10*. {original price 21*.) 

CALENDAR OF KNIGHTS; containingListsofKnights Bachelors, British 
Knights of the Grarter, Thistle, Bath, St. Patrick, the Guelphic and Ionian Orders, 
from 1760 to 1828. By F. Towwbend, Windsor Herald, Post 8vo, cloth. 3*. {original 
price 98.) 

A very uaefol volume for Genealogical and Biograpiiical purposes. 

HE SLOGANS OR WAR-CRIES OF THE NORTH OF 

ENQ-LAND, by M. Aislabib Denham ; with an Introduction on their Supposed 
Origin, by JOHW Fenwick; and Observations on Martial Mottoes, by W. Htlton 
LONQSTAVFE. Post Svo, eUganthf printedy with Coats ofArme, Seals, Sfc, sewed. 6*. 6<f. 

rjENEALOGISTS' MANUAL ; or Guide to the various PuWic Eecords, 
^^ Begisters, Wills, Printed Books, and other Documents necessary to be consulted in 
tracing a Pedigree. With particulars of the days and hours each Office or Begistry is 
available, the charges made, the objects and dates of their Records, &c. &c. ; the whole 
carefully compiled from Returns made expressly for this work ; together with other Tables 
and Calendars useful to the Antiquary, Topographer, and Conveyancer. By Matthew 
Cooke. Thick 12mo, cloth. 6*. {nearly ready.) 



T 
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"piiAYING CARDS.— Facts and Speculations on the History of Playing Cards in 
-■- Europe. By W. A. Chatto, author of the " History of Wood Engraving," with 
Illustrations by J . Jackson. Svo, profusely iUustrated toith engravings^ both plain and 
coloured^ cloth. £1. Is. 

"The inquiry into the oiizin and signification of the it is exceedingly amusing; and the most critical rea- 
suits and their marks, ana the heraldic, theological, der cannot fail to he entertained by the variety of 
and political emblems pictured from time to time, in curious outlying learning Mr. Chatto has somehow 
their changes, opens a new field of antiquarian interest ; contrived to draw into the investigations." — Jtlas. 
and the perseverance with which Mr. Chatto has ex- "Indeed the entire production deserves our warmest 

plored it leaves little to be eleuied by his successors. approbation." — Lit. Gas. 

The plates with which the volume is enriched add con- " A perfect fimd of antiquarian research, and most 

siderably to its value in this point of view. It is not interesting even to persons who never play at cards.'* 
to be denied that, take it altogether, it contains more — Tail's Mag. 

matter than has ever before been collected in one "A curious, entertaining and really learned hook.** 

view upon the same subject. In spite of its faults, —Bambler. 

fJOLBEIN'S DANCE OF DEATH, with an Historical and Literary 
■*■■*• Introduction, by an Antiquary. Square post Svo, with 53 Engravings, being the 
MOST ACCUBATE COPIES EVEB EXECUTED OP THESE Gems OP AjBT, and a frontispiece of an 
ancient bedstead at Aix-la-Chapelle, with a Dance of Death carved on it, engraved by 
Fairholt, cloth. 9s. 



"The designs are executed with a spirit and fidelity "Ces 68 Planches de Schlotthauer sont d'une ex- 

quite extraordinary. — They are indeed most truthful.'^' quise perfection — LengloiSy Etsai mr Ics Dances des 
—Mhctueum. Morts, 1852. 

CATALOGUE OP THE PRINTS which have been Engraved after 
^ Martin Heemskerck. By T. Keeeich, Librarian to the University of Cambridge^ 
8vo, portrait, bds. 3*. Qd, 

nATALOGUE OF PICTURES, composed chiefly by the most admired 
^ Masters of the Roman, Florentine, Parman, Bolognese, Venetian, Flemish, and 
French Schools ; with Descriptions and Critical Bemarks. By Bobebt Foulis. 3 vols. 
12mo, cloth. 5*. 

ly/TEMOIRS OP PAINTING, with a Chronological History of the Importation 
•*•*-*- of Pictures by the Great Masters into England since the French Bevolution. By 
W. Buchanan. 2 vols. Svo, bds.^ *ls. Qd. {original price £1. 6*.) 

HISTORY OF THE ORIGIN AND ESTABLISHMENT OF 
GOTHIC ARCHITECTURE, and an Inquiry into the mode of Painting upon and 
Staining Glass, as practised in the Ecclesiastical Structures of the Middle Ages. By 
J. S. Hawkins, F.S.A. Royal Svo, 11 plates, bds. 4*. {original price \2s.) 
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popular ^oetrp, CaUs, anlr Superstitions* 
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HE NURSERY RHYMES OF ENGLAND, coUected chiefly from 

Oral Tradition. Edited by J. O. Halliwell. The Fotjbth Edition, enlarged, 
with 88 Designs, by W. B. Scott, Director of ike School of Design, NewbastU-on-Tyne. 
12mo, UlumiTMted cloth, giU leaves. 4«. Qd, 

"lUustrations ! and here they are ; clever pictures, hood a sprinkUng of ancient nursery lore is worth 
which the three-year olds understand before their whole cartloads ofthe wise saws and modern instances 
A, B C and which the fifty-three-year olds like almost which are now as duly and carefully concocted by ex- 
as well as the threes."— ii^^mry Gazette. perienced litterateurs, into instructive tales for the 

"We are pursuaded that the very rudest of these speUxng public, as are works of entertammment for the 
jineles, talesfand rhvmes, possess a strong imagination reading pubhc. The work is worthy of the attention 
nourishing power ; and that in infancy and early child- of the popular antiquary.' —Tait i Mag. 

POPULAR RHYMES AND NURSERY TALES, with Historical 
Elucidations. By J. O. Halliwell. 12mo, cloth. 4». Qd. 
This very interesting volume on the Traditional Proverb Rhymes, Places, and Families, Superstition 
Literatureof England,ia divided into Nursery Anti- Rhymes, Custom Rhymes and Nursery Songs ; a large 

Unities, Fireside Nursery Stories, Game Rhymes, number are here printed for the first time. It maybe 
Jphabet Rhymes, Riddle Rhymes, Nature Songs, considered a sequel to the precedmg article. 

OLD SONGS AND BALLADS.— A Little Book of Songs and Ballads, 
gathered from Ancient Music Books, MS. and Printed, by E. E. Bimbault, 
LL.D., F.S.A., &c., elegantly printed in post 8vo, pp. 240, half morocco, 6s. 

"Dr. Rimbault has been at some pains to collect the words of the Songs which used to delight the 
Rustics of former times."— -4iifl*. 

ROBIN HOOD.— The Robin Hood Garlands and Ballads, with the Tale of "The 
Little Geste," a Collection of all the Poems, Songs, and Ballads relating to this 
celebrated Yeoman ; to which is prefixed his History, from Documents hitherto unrevised. 
By J. M. GrTTTCH, F.S.A. 2 vols. 8vo, with nwmerous fvm woodcuts, Sfc, by FairhoU, 
extra cloth. £1. Is. {original price £1. 10*.) 

Two very handsome volumes, fit for the drawing-room table. 

BALLAD ROMANCES. ByB. H. Hoene, Esq., Author of "Orion," &c. 
12mo, pp. 248, cloth. 3s. (original price 6s. 6d.) 

Containing the Noble Heart, a Bohemian Legend; description. Mr. Home should write us more Fairy 
the Monk of Swineshead Abbey, a ballad Chronicle Tales ; we know none to equal hun since the days of 
of the death of King John ; the three Knights of Drayton and 'Eeinck."— Examiner. 

P^fi«*nf JnSS S^^^riiff ^'iw^??' °' *5^ "The opening joem in this volume is a fine one, it 

BTr?n/f^^ SS At^fw^^^ « entitl Jthe "^iJoble Heart.' and not only in title 

nf ?hP^^««fl^^^L?a%K ^^' *^ ^ ^® ^"t i^ treatment well imitates the style of Beaumont 

01 the Woodlands, a Chila s Story. -_,i •pio+/.i,ot. «« jfj,»*,^t*»^ 

"Pure fancy of the most abundfant and picturesque *°* ^^^^^^^- -Mhen<tum. 

CIR HUGH OP LINCOLN : or an Examination of a curious Tradition 
^ respecting the JEWS, with a Notice of the Popular Poetry connected with it. By 
the Rev. A. Hxtme, LL.D. 8vo. 2s. 

IT'SSAY ON THE ARCHAEOLOGY OF OUR POPULAR 

-*-^ PHRASES AND NURSERY RHYMES. By J. B. Kbe. 2 vols. 12mo, nem 
cloth, 4tS, {original price 12s.) 

A work which has met with much abuse among the gossiping matter. The author's attempt is to explain 
reviewers, but those who are fond of philological pur- every thmg from the Dutch, which he believes was the 
suits will read it now it is to be had at so very mo- same language as the Anglo-Saxon, 
derate a price, and it really contains a good deal of 

lyiERRY TALES OF THE WISE MEN OP GOTHAM. 

•*•*-■- Edited by James Obchasd Halliwell, Esq, F.S.A. Post 8vo. 1*. 

These tales are supposed to have been composed in "In the time of Henry the Eighth, and after," says 
the early part of the sixteenth century, by Dr. Andrew Ant.-Ji-Wood, " it was accounted a book full of wit and 
Borde, the well-known progenitor of Merry Andrews. mirth by scholars and gentlemen." 

OAINT PATRICK'S PURGATORY; an Essay on the Legends of Hell, 
*^ Purgatory, and Paradise, current during the Middle Ages. By Thomas Weight 
M.A., F.S.A., &c. 'PoBt Sro, cloth. 6*. 

*' It must be observed that this is not a mere ac- the best introduction to Dante that has yet been pub- 
count of St. Patrick's Purgatory, but a complete hshed."— Zi^crary Gazette. 



historyofthe legends and superstitions relating to the "Tliis appears to be a curious and even amusing 

subject, fipom the earliest times, rescued from old MSS. book on the singular subject of Purgatory, in which 

as well as from old printed books. Moreover, it em- the idle and fearful dreams of superstition are shown 

braces a singular chapter of literary history, nitted to be .^irst narrated as tales, and then applied as means 

by Warton and all former writers with whon' e are of deducing the moral character of thi age in which 

acquainted; and we think we may add, forms they prevailed."— 5;>w/ator. 



18 Valuable and Interesting Books, Published or Sold by 



■KTOBTT? AND RENOWNED HISTORY OF GUY, EARL OP 
T^UBJjlii AJNU "^. . ^7, .„j TVnn Acooimt of his many Famous and 
i> WARWICK, containing a Full "J", ^ '^ 
Valiant Actions. Royia 12mo, iwxxfctrf*, ctott. 4».6<t. ^ . <, . 

-DHILOSOPHY OF wrTCHCRAFT, (CSn^y ««» «^ «» <^« f^'- 
"iij^ By J MITCHELL, and J. Diced.. 12mo. cM. 3.. (-^"-^ ^^ 
A^ J^ volume, and . fit comp«m»o to Sir W. 8»tf. -.Demonolow ™d Witcho^ 

AcrouNT 6f the trial, confession, and con. 

A^SeMNATION of ah. Witches at Maidstone, 1662 , also th« Trial and Biecutum 
'^*^»*'«»»*^;,t'?S^n;«.''lo.tbyanK«.«.hhi.tori».. 

wonderful DISCOVERY OP THE WITCHCRAFTS OP 

VV ^rliSftXTlET and PHILIP FLOWEE, Danghters of Joan FIowot, near Borer 
Z^oyf^^^t LiScSr^confessing tkemXs Actor, in the Deatruobon of 
&rt^^^noftheBarlofEutland.l618. 8vo. 1.. 
lord HOBse, DO ^^ ^^ „^ ^ ^^ ,,,rtri»»aiii.»y caBci of Witehct.i t on reeori. 

;BIBliothecam^bigal^^^^ 

m^rMSusm?^"£^S?IErOP the UNIVERSITY OF 

T PA^Rm&E Bt J. O. Haxuwbil, F.E.S. 8to, bd». 8# {or.^^ pnce 

\j3JSiU3SStXXJKf. . f , «*Book Rarities'* of the same University. 

OO^ aTcOtoTSf THE POPULAR TRACTS, formerly in the 
S^S«^S?Stai?Oox;of Coventry. ..P. 1575. By J. O. HALLnnox. 8.0. o»%, 

"^TtfTa^rn'oV THE CONTENTS OP THE CODEX HOL- 

C^I^Ss (A siLtiiic M3.) By Dr. John Holb«.ok. Master of St. Peter's 
cl^CmS^MlsW). ByJ.O.HALUWBix. 8vo. U 
*7?ftUNT OF THE VERNON MANUSCRIPT. A Volnme of 

A^E^ly English Poetry, preserved in the Bodleian Library. By J. O. Halliwbll. 
8vo, onlt/ 50 printed. l». 

T>TBLIOTHECA CANTIANA. A Bibliographical Account of what has been 
X) Dublished on the History, Topography. Antiquities, Customs, and Famity Genealogy 
«f tb« ConNTT of Kbht, with Biographical Notes. By John KusSEii Smith, m a 
handwme Svo volume, pp. 370. mth two plates o/faeeimilee o/Au^grapht ofW etmneiU 
KetOish WrUen. 14*. (prigina l price 14*.)— Labob P atbb 10». 6d. 

Syo, portraU,tM^rY^ j^^s^j) VERIFICATIONS OP ANCIENT BRI- 

r^ATALOGUJffiOBY. By the Rev. Bealb POSTB. 8vo, with engravings, cloth. In the 
^ Masters of the Rv 

French Schools ; with De&fpjyg ^^ ,^,jjj. q^ Canterbury , circa 1280) Chronicle of Profene 
12mo, cloth, 5*. Translated from the original MS., on 12 parchment skins, in 

MP.MOTT?S OP PAlyer, Esq., of Liverpool. By Dr. W. Bell. 4to, *a{/*6otMwi 
^^?S^s^thf0i\--^^-r±^ ^•-'' 

W.BuCHANAlf. 2vols.8vo,i<te.?»I»™'''^'*'*^- *^-^- , „ , 

ff ^OTmC AlJSifrv?^"^ ^'^^'^'^ fion.tHe rare edition, Bertlu^ in 

Staining Glass, as practised in the Ec^v«mencement of the Reformation, Strype in his Memorials has 
J. S. Hawkins, F.S.A. Royal 8vo, 11 ptu 
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T APPENBERG^S HISTORY OF ENGLAND, und« the ABglo-aaon 
-L' Kings T:Tfmahi!bBdhj-B^3.TnOB.r^«>UhAMiUom and a>treeH(m,i9 the Author 
andTraiMor, 2 toIs. 8yo, ctott. 12*. (prigiaal price &X. u:) 

T ETTERS OF THE KINGS OP TSiiGLKSJ), now first coiUcted from 

-Li the orieinab in Boyal Archives, and from other authentic sources, private as well as 
public. Edited with Historical Introduction and Notes, by J. O K^i^iwell Two 
HANDSOME VOLUMES, post 8vo, wUh p(yrtraiU of Eenry VIII and Charles Z, clot%, 8*. 

^''KfoC^f "a'good companion to EUia'a his letters to the Dukeof Buckingham are of the most 

inese vommea iwiu » g v singular nature ; only imagme a letter from a so 

n^rcoSon" comprises for the first time the love vereign to his prime minister commencing thiw ; «M, 

Ihe couection comwibwi lu Bolevn in a com- own sweet and dear child, blessmg, blessing, blessma 

letters of Hemy th^JIlL JJ^J^/^Xps as the on thy heart-roots and aU thine." ^Prince cWles an3 

plete fq"»',^]"5j^yXoftKSirS^h^^^ de- the l>uke of Buckmgham's Journey into Spain hap 
most singular doraments of the kma^i^^^^^ ^^^^ ^^^_^^ ^ r> ^.^^ ^ ^^ £ , tl^ 

''^°? vT^i??.P Znd ^^ SstiuK sSraens of documents given in this work, which also includes th^ 

SShsS Sw UgK tKLXof Overbury, Buckingham to James I Forming anessctUial cm 
S p^ve beyS a dUt the King was implicated pnmon to everj, History of England. 
in it m some Extraordinary and unpleasant way : but 

IHrALES.— BoTAL Visits and Peogbesses to Wales, and the Border Counties 
▼V of Cheshieb, Salop, Heeefoed, and Monmouth, from Julius Csesar, to Queen 
Victoria, including a succinct History of the Country and People, particularly of the lead- 
inff Families who Fought during the CivU Wars of Charles I., the latter from MSS. never 
before pubUshed. By EdwaSD Pabey. A handsome 4to volume^ with many wood 
enaramngs, and fine portrait of the Queen, cloth, £1. 1*. 

UNTER'S (Rev. Joseph) HISTORICAL AND CRITICAL 

TBACTS. PostSvo. 28,^. each, 
I Aeincourt: a contribution, towards an authentic III. Milton ; a sheaf of Gleanings after his Bio- 

r ^^WrSeSltf^^ "^"^'^^ ''"' ^" ^"' ^r?hr^a^T^r "Bobin Hood." his period. 
irOlleSons SenrinT'the Founders of New real charactei-, &c., investigated, and, perhaps, ascer- 
Plymouth. the first Colonists of New England. tamed. 

A RCHERY.— The Science of Archery, shewing its affinity to Heraldry, and capa- 
•^ bilitiesofAttahunent. By A. P. HabbiSON. 8vo, «cw«d. 1*. 
ILLUSTRATIONS OF EATING, displaying the Omnivorous Character of 
A Man, and exhibiting the Natives of various Countries at feeding-time. By a Bbbf- 
Eateb. Fcap. 8vo, with woodcuts. 2*. 

ELEMENTS OP NAVAL ARCHITECTURE; bemg a Translation of 
the Third Part of Clairbois's " Traits Elementaire de la Construction des Vaisseaux." 
By J. N. Steanoe, Commander, &.^, 8vo, with five la/rge folding plates, cloth. 5*. 
T ECTURES ON NAVAL ARCHITECTURE; being the Substance of 
J-i those delivered at the United Service Institution. ByE. Gaedinbb Fishboubnb, 
Commander, B.N. 8vo, plates, cloth. 5*. 6d, 

Both these works are published in illustration of the " Wave System." 

NEW YORK IN THE YEAR 1695, with Plans of the City and Forts as 
they then existed. By the Eev. John Melleb. Now first printed. 8vo, bds. 
2s. Gd. {original price 4ff. 6d.) 

THOUGHTS IN VERSE FOR THE AFFLICTED. ByaCouNTBY 
CUBATB. Square 12mo, sewed. Is. 
POEMS, partly of Bural Life, in National English. By the Rev. William Babnbs, 
autho/of ** Poems in the Dorset Dialect." 12mo, cloth. 6s. 
AIFS AND STRAYS. A Collection of Poetry. 12mo, onfy 250 printed, 
chiefly for preseids, sewed. ls.J5d. 



H 
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ll/TIRROUR OF JUSTICES, written originally in the old French, long before 
^■^ the Conquest, and many things added by Andeew Hobne. Translated by W. 
Hughes, of Gray's Inn. 12mo, cloth. 2s. 

A curious, interesting, aitd iiuthentic treatise on ancient English Law. 



20 Valuable and Interesting Books. 

f^ HRISTMAS-TIDE — its History and Festivities. By William Sandys, Esq. 

^ With 20 lUusirations by J. Stephanoff. 8vo. Necurly ready. 

O ACRED LYRICS. By J. C. a 12mo, doth. 28. 

" Chaste and elegant in their language these poems display some sweet imagery, clothed inflowing num< 
bers."— /(WToW*. Weekly Neva. 

Irelanlr* 

QOME ACCOUNT OP THE TERRITORY OR DOMINION 

*^ OF FARNE Y, in the Province of Ulster, Ireland. By Evelyn P. Shirley, Esq. 
4to, woodcuts of a/rms^ sealsy and aMtographs; a handsome vol., only 250 printed, cloth. 
12*. {original price 21s.) 

•RELIQUES OP IRISH JACOBITE POETRY, with interlinear Trans- 
-■-*' lations, and Biographical Sketches of the Authors, and Notes by J. Daly ; also 
English Metrical Versions by E. Walsh. 8vo, parts 1 and 2 (all published). 2*. 

T^HE TRIBES OP IRELAND: a Satire, by AenghusO'Daly, with Poetical 
•^ Translation by t^e late J. C. Mangan ; together with an Historical Account of the 
Family of O'Daly, and an Introduction to the Histoiy of Satire in Ireland. Bv John 
O'DONOVAN, IAjJ)., M.B.I.A. 8vo, cloth. 5*. 

A POLOGIA PRO HIBERNIA ADVERSUS CAMBRI CALUM- 

■^ ^ NIUS : sive Fabularum et Famosorum Libeliorum Silvestri Griraldi Canibrensis. 
Auctore Stephano Vito, Societatis Jesu, Hibemo, ClonmelliensL Now first edited with 
English Pi^fiaoe and Judex, by Matthew Kelly. 6*. 

Q'SULLEVANI BEARRI (Phil.), Historic Catholic® Ibemi,1621. Edited, 
^^ with English Preface, &c., by the Jtev. Matthew Kelly. Royal 8vo, cloth. Is 6d. 
pOETS AND POETRY OF MUNSTER; a Selection of Irish Songs by 
the Poets of the last Century, with Poetic*! Translations, by C. ManAan. Now 
for the first time published with the Original Music and Biographical Sketches of the 
Authors. By J. O'Daly. Se^qnd. Edition, 12mo, cloth. 5j. 

Caxton Societg's ^uilitutions 

OF CHRONICLES AND OTHER WRITINGS HITHERTO UNPUBLISHED, ILLUSTRATIVE 

OF HISTORY AND MISCELLANEOUS LITERATURE OF THE MIDDLE AGES. 

vl,™'n«? ^?S^s ^^eady issued, uniformly printed in 8vo, witli English Prefaces and Notes. Of several'of the 
Volumes only 110 copies have been pnnted, and very few sets can be completed. o^v cioi ui uie 

ChroniconHenricideSilgrave. Now first Arjecdota Bedae, Lanfranci et aliorum 

printed fromthe Cotton MS. By C. Hook. bs.6d. (inedited Tracts, Letters, Poems, &c of Bede 

(jaimers- (Geoffrey) Anglo-Norman Lanfranc, Tatwin, &c.) By Dr. Giles.' 10*. ' 

?r?S^fo?S?!Stlitlit^^'^^^^^^ ^ft^teKM^S^'T^^^^^^ ^^^ 
containing the Lav of Havelock the jZe, the I^ lFeTt^Col ^N^xIniK^^^ ^"^^^ ^'^^^°*' 

Legend oT Emulph, and Life of Hereward the ^^ ^ lielt-Col. Ansteutheb, 

Saxon. Editedby^.WBiOHT,F^.A..pp.854. 12,. Mcmonal of Bishop Waynfletc, Founder 
JjS Kevolte du Comte de Warwick contre of St. Mary Magdalen College, Oxford By Dr 

le Roi Edouard IV. Now first printed, from a MS. Pbter Hetlyn. Now first Edited from the 

at Ghent J to which is added a French Letter, con- original MS. By J. R. Bloxam, D.D., Fellow of 

cerning Lady Jane Grey and Queen Mary, from a *"^ ^*°^® College. 5*. 6rf. 

Wou^ ^' f rr;- ^^ ^' ^'''''' ^' ^- ^^e^ Grosset^te's (Bishop of Lincoln) 

Walten AbbatlS Dervensis Epistote. Now first "Chasteau D'Amour -.- to wWch ^{ added "Li 

pnnted from a MS. in St. John's CoU. Cambridge. Jie de Sainte Marie Egyptienne," and an English 

^y C. Messitbe 4». 6d. Version (of the 13th 6enturv) of the «^hasteau 

iJenedlctl AbbatlS Petriburgensis de Vita et d Amour Now first edited by M. Cooke. 6s. 6d. 

J*"^iJ8St.Thom»Catituar. Now first printed. Galfredi Monumetensis Historia Bri- 

to;omMbS.atParisandLambeth.ByDr.GiLEs.lO*. tonum. nunc primum in Angha novem codd MSS 

brallndlle Baker deSwinbrokeChroniconAnglisB <^^^**«- Edidit J. A. Giles 10*. ' 

B?£r G^iS^ iL '* "^- ^^'^ ^'* P"^*'^- -^^^^ ^™"^ Cantuariensis Postea Ab- 

Epistol^ Herberti de I^singa, primi Episoopi ^^ ^-^-bef ^^^^^^ ^^^ 

CanTSSs** ^JSi^ l^s^rintrtv^r ^^^~ Angli^PetriburgcMe Iterum 

Ansteutheil 8*^ ^''''^^' ^y ^°^- r^^ Sparkium cum cod. MSS. contulit J A 

Giles. 6s. 6d. ' 

Tucker, Printer, Perry's Place, Oxford Street. 
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